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TRACHOMA IH KuRAL IKDIA 
( Abstract ) 
TrachoiTia remains a Public/Health problem of v/orld wide 
interest. Research workers in the field of Medicine and 
Science have devoted much of their tirae in studying its 
etiology, prevention and treatment within the last few 
centuries. Recent studies of TRIG (Trachoma Inclusion 
Conjunctivitis) viruses have given a new hope and shape, in 
the prevention and eradication of the disease. 
Trachoma is one of the most wide spread chronic eye 
diseases and is a single major cause of preventable blindness 
in the world. It is higiily prevalent in Asia, Africa and in many 
Latin American countries. In India as in many other tropical 
and developing countries it has been a problem of great 
importance and is significant since pre-historic times. Now 
it is highly prevalent in the north and northwestern states 
of India. Since no systematic data collected on sound 
statistical principles are available on the prevalence pattern 
of trachoma in India, the I.C.M.R. carried out the survey 
on geographical distribution of trachoma during 1958--53. 
The studies in this thesis has been largely based on 
Trachoma Control Pilot Project data of the Indian Council of 
Medical Research, where I had the opportunity of planning, 
collection tabulation and analysis of the data. This has been 
studied extensively by me for the past three years. 
The present statistical study in this thesis on the 
prevalence pattern of trachoma in rural India on a countrywide 
basis is an unique one as no study of this kind is available. 
liany other details which are not available at present regarding 
the disease has been illustrated. Statistical studies have been 
widely used here in this study of prevalence pattern of trachoma. 
These studies v/ill further help in the development of the 
epidemiology of the disease. 
The application of statistical methods to trachoraa studies 
along with the suggestions of a trachoma index has been my aim 
in writing up this thesis. 
CHAPTER I t- In the introductory chapter the details regarding 
the importance of health statistics and statistical methodology 
in respect of trachoma has been drawn up and its importance in 
preventing the blindness if properly attended to has been stressed. 
CHAPTER , II. s- This chapter deals with the historical development 
of the disease in India starting from pre-Susrutha days to the 
present day. Spread of the disease from the people of central 
Burope & Asia *to India has been conclusively drawn based on the 
disease pattern in the world. 
CHAPTER III i- This chapter begins with the description of the 
Statistical sampling method adopted to collect the data on "The 
prevalence pattern of Trachoma in Hural India." The method and 
questionnaires used to collect the data has been discussed in 
detail. 
CHAPTER 17 :- This chapter which is the beginning of the analysis 
of the data on-the above study, a detailed description regarding 
the geographical position of India has been given. The total 
trachoma prevalence rates has been analysed by the analysis of 
variance method. The States have been grouped into three 
categories (i) States with low endemicity (prevalence less tham 
10%) Xii) States with medium endemicity (Prevalence between 10-40^) 
(iii) States with high endemicity (Prevalence more than 40^). 
The analysis'of variance has been carried out for each of 
the group separately and the distribution was found to be too 
uneven. 
The prevalence of active stages of the disease in a highly 
endemic state has also been analysed through analysis of variance 
method after using arc sine transformation to the percentage rates. 
It was found that the disease trachoma passes through successive 
Mac Gallan stages of classification. 
Standardised prevalence rates have also been calculated 
by taking standard million population to make intra State 
comparison, 
CHAPTER V 3- This chapter deals with the prevalence pattern 
of the disease by age and sex. It has been found that in respect 
of total trachoma females suffer more than the males and children 
below 9 years suffer more than the adults, standard statistical 
methods have been applied to come to definite conclusions, A 
test between observed and expected suffering has been calculated 
and inference drawn. 
In the analysis of prevalence of active trachoma in rural 
India, 118,245 persons belonging to different population groups 
of fourteen Indian States have been studied. The observations 
showed that for these large samples, the percentage prevalence 
of active trachoma increased progressively up to 14 years of age, 
and thereafter there is a definite decrease. Children below 
4 years of age of North Indian States has a higher prevalence 
rate compared to South Indian States. In all the age periods, 
the percentage prevalence of active trachoma in Northern Indian 
States is found to be more than in South Indian States. The 
difference in percentage prevalence in loyer age periods is more 
than in latter age periods, the difference gradually decreasing 
with increasing age. 
CHAPIM YI «- This chapter deals with the socio-economic 
factors affecting the disease. The various socio-economic factors 
affecting other communicable diseases has also been studied in 
respect of total trachoma and A test has been employed to draw 
definite conclusion. .The data collected from two different 
studies have been analysed in this chapter. 
(i) General systematic' survey data from 29 villages of 
lligarh district. 
(ii) Survey on geographical distribution of trachoma in 
rural India. 
The following conclusions have been drawn s 
School going, children are found to be less affected than 
the other children of the same age. 
From the point of view of wiping and cleaning habits of 
eye by the people, those who used sarees or dhoties had a higher 
incidence than pe:psons who made use of towels independently. 
Poverty, illiteracy and insanitary conditions prevailing 
in the community are found to be responsible for the infection 
of the disease. Further habits, belief patterns and lack of 
personal hygiene are some of the contributory factors. 
It has been found that various belief and attitude patten 
of the people is also helping towards the high prevalence of the 
disease. 
Trachoma has been shown to be a family disease rather than 
anything else based on the relationship between the number of 
trachomatous individuals in the family and the family size. 
CHAPTIB ¥11 s- This chapter gives the note of warning on 
trachoma as a blinding disease. A comparative study of blindness 
due to trachoma in different countries has been made. It has been 
observed that blindness due to trachoma increases with age. No 
significant sex difference has been observed. Also no uniform 
pattern of blindness in rural India could be traced. Mathematical 
curves have been fitted in respect of age vs. impairment of vision 
due to trachoma and age vs. economic blindness due to trachoma. 
GHAPIBR VIII 3 - This last and significant chapter deals with 
the finding out an index on gravity of trachoma which in summary 
is as follows 5 
The Importance of an Index on Gravity of Trachoma being 
largely recognised, the method of multivariate analysis -centroid 
method has been made use of here to find out such an index. The 
principal factors considered are percentage prevalence rates of 
(1) Total Trachoma (2) Trichiasis (3) Entropion (4) Pannus (5) 
Total Pannus (6) Pannus Grassus and (7) Corneal opacity, the factors 
according to Ophthalmologists which are responsible for the high 
gravity of trachoma. It is found that the linear combination of 
these principal factors will give a better index than just 
considering the proportion of trichiasis and/or coriieal opacity 
to the total trachomatous individuals"examined as the former 
involves many factors. The establishment of the principal factor 
coefficients for this index which can be used widely for comparing 
the areas in respect of gravity of trachoma needs more detailed 
study on the uniform data from various parts. 
The index so obtained has been found to be highly related 
to the Economic blindness due to trachoma prevalence. The 
generalisation and easy applicability of this index to other 
countries has been stressed which can only be attempted when a 
uniform data"is made available from all parts of the world. 
More could be done on this wide subject of public health 
importance of trachoma in imral India, but I feel I have covered 
it in the outline atleast for the first time and if this thesis 
serves besides collating our local knowledge from my analysis and 
experience of the disease to emp:^ asize and bring to the notice 
of those authorities and other responsible persons, the necessity 
for organised action in the field, my efforts will have been well 
spent. 
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" ine encnantment oi Tytim is obviously felt in 
music, the rhythm which is inherent in the.notes and 
their grouping. It is the magic of mathematics, this 
rythm which is in the heart of all creation which moves 
in the atom and its different measures fashion gold and 
lead, the rose and the thorn, the sun and the planets, 
the variety and vicissitudes of man's history. These 
are the dance-steps of numbers in the arena of time 
and space, which weave the raaya of appearence, the 
incessant flow of changes that ever is and is not. What 
we know as intellectual truth, is that also not a perfect 
rhythm of the relationship of facts that produce a sense 
of convincingness to a persons conviction who somehow 
feels that the knows the truth? We believe any fact to 
be true because of a harmony, a rhythm in reason, the 
process of which is analysable by the logic of Mathematics. 
Babindranath Tagore. 
Sankhya, ¥ol.2 Part I, 1935. 
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GMERAL INTROHJCTION 
1 
<S 1 4 P T I E I 
GMSRAL IMTEOSJCTIOH 
Data obtained from the measurement of community health 
or factors influencing it directly may he defined as " Health 
Statistics ". The activities of health and administration are 
centred round the vital statistics relating to the registration 
of births and deaths, growth of population, human fertility age 
and sex composition of the population and a good deal of other 
numerical information on incidence of diseases and their noti-
fication, incidence and prevalence pattern of sickness etc. 
Health Statistics - a more comprehensive term than vital statistics 
- includes also data required for day-to-day administration of 
health services planning of health programmes, diagnosis of 
community health problems and measurement of health status of 
the community. 
Our knowledge of the incidence of diseases in India is 
general rather than accurate as the unreported cases are left 
out. Though we know the existence of many diseases in particular 
areas but we do not in all cases know the extent to which these 
diseases form the major problem of public health importance. 
The reason is quite obvious as no accurate statistics are 
available with us. The existence of the disease is known only 
through the notification returns and hospital records. 
z 
According to International conventions, six infectious 
diseases viz. Cholera,^Small-Pox, Typhus, relapsing fever and 
yellow feverr are notifiable. The countries are under obliga-
tion to bring to the notice of World Health Organisation the 
occurence of any of these diseases in any part of their country. 
Fortunately for us, yellow fever i^ no problem at all.. Cholera, 
Small Pox and Plague are with us for a longtime and they have 
symptoms which can easily be recognised by a layman. Therefore^ 
mostly these diseases are reported to health authorities. 
Information .however,is deficient in respect of rural communities 
because many a time it reaches us very late, through a complicated 
administrative procedure. I]p. case of typhus and relapsing fever 
it is difficult to diagnose by a layman and only those cases 
which attend to the hospitals or private practitioners are 
recorded. Hence one can say the data in respect of the above 
diseases are fragmentary. 
In addition to the above six diseases some more are 
declared notifiable in different states of India. The responsi-
bility of reporting the occurrence of those diseases lies on a 
number of personnel. The most important of them being the 
medical practitioner. Lack of diagnostic criteria in case of 
very large percentage of population, general apathy of the 
people to report occurrence of infectious diseases, complicated 
procedure of notification, lack of time with the medical 
practitioner and perhaps some disinclination on his part have 
made the orders regarding the notification of these diseases 
almost a dead letter. Notifications of cases of these diseases 
are received mostly from the Medical Institutions. The infor-
mation is generally available with the district health authorities 
and in some cases with the State health authorities. It may be 
mentioned here that only diseases constituting public health 
hazard are declared notifiable and no eye disease is included 
in the list. 
The patients seeking treatment in Medical Institutions 
in India are classified for statistical purposes according to 
a list of 150 diseases. This list includes trachoma, inflammatory 
diseases of the eye, cataract, and Glaucoma. The returns are 
compiled on a districtwise for a calendar year for inpatients and 
outpatients separately. In addition to these, data are also 
compiled for individual major hospitals. This information is 
available for most of the districts in the country. The percentage 
of cases of a particular disease to the total number of cases 
treated is being used as a rough guide about the incidence of 
the disease as a public health problem in a specified area. 
Thus it can be seen that the statistical material 
available to us by way of notification and diagnostic returns 
is notoriously poor both in quality/'and quantity. These data 
at best may provide a crude and hazy outline of the health 
conditions in the country. To make up this deficiency special 
sample surveys will have to be conducted from time to time as 
has been done in cases of Malaria, T.B,, Leprosy, Hiet and 
Nutrition. Such kind of frequent studies involve inturn huge 
expenditure, labour and time. Therefore it is not worthwhile 
to conduct such surveys for each of a multitude of diseases 
afflicting our people. A general morbidity survey systematically 
and statistically planned and carried out is therefore a 
cheaper substitute for a multiplicity of such costly surveys 
so far as the detection and study of the prevalence of a 
disease is concerned. 
Statistical studies on the prevalence of diseases 
provide knowledge and understanding of the relationships of 
various factors involved in the prevalence of the disease. 
If the duration of the disease is known by experience then 
it is possible to derive the incidence rate. Very often 
these studies provide information on how some of the public 
health problems can easily be tackled economically and 
effectively. Specific differences in morbidity and other 
characteristics may be observed to occur in surveys of 
population groups* By and large the purpose of such studies 
is to contribute to social and economic progress. It is 
necessary to investigate the existing levels of health and 
the demographic conditions and factors that influence them. 
In order to study this and for the study of trends and changes 
in health conditions factual knowledge is essential. 
In the post war years in India not much has been done 
though the study of health statistics has become more and more 
important. Our country is still in the developing phase and 
the Mational Government is making its best efforts to raise 
the standard of living of the masses. Under these circumstances 
a large number of diseases general or ocular can be expected to 
prevail in the country resulting from such factors as a low 
standard of living, poor environmental sanitation, lack of 
personal hygeine, mal-nutrition, illiteracy and age old 
superstitions and beliefs. 
The only source of data on the prevsuLence of eye 
diseases has been the records of Government hospitals, private 
practitioners health welfare centres, maternity homes, 
educational institutions and from the various other social 
organisations. Most of these records are deficient. Ihis is 
inherent because the registration officials and reporting 
agents are overburdened with other duties and so lack of interest 
in statistical work is expected (48), Moreover these records 
are of a highly selective in nature and contain a certain amount 
of bias. It usually happens that a patient attending hospital 
for some general complaint and also having an eye disease will 
incidentally be given treatment for the latter. Though the 
case is recorded under only the general complaint, the eye 
disease which has been treated does not appear in the record. 
"Trachoma" is a specific contagious disease of the 
Conjunctiva in man. Once it was known as "Egyptian ophthalmia." 
It is a serious form of follicular conjunctivitis which is 
responsible for the blinding of enormous numbers of people in 
places where it is endemic. Tracing the historical summary on 
the prevalence of trachoma, the epidemiological and vital 
statistics report of the World Health Organization (1949) draws 
the following conclusions! 
" Trachoma a disease of poverty and promiscuity " 
(Sergent, Foley & Parrot (57) is always perhaps as ancient as 
promiscuity and poverty themselves. In 2679 b.c, during the 
6 
reign of the emperor Huang Ti Nei Ghing, a Chinese medical 
treatise described the treatment of trichiasis (H.T.P,), The 
disease was known among the Egyptians 1,500 years before our 
era (fibers' Papyrus). Two centuries before Christ, Hellodorous 
of Alexandria devoted a work to it. Judging by the writings as 
well as by the medical instruments which have been found, the 
disease appears to have existed several millennia before the 
Christian era, at the dawn of the most ancient civilizations 
(H. Moutinho). Some authors (e.g. Mac Callan) think it 
originated in Mongolia, others in Egypt. The Moslem conquests 
lead to the spread of the disease in Burope as early as the 
8th century A.D, ; it was imported into America by European 
Immigrants as well as by those from the Near East and now 
occurs in every part of the world, but even today it is generally 
agreed that the E^rptians, Arabs, Indians and Chinese still 
remains those most affected." It was endemic in most parts of 
the world, particularly in Eastern and Central Europe (Russia, 
Poland, Bast Russia, Hungary), the Middle East (Egypt, Syria, 
Persia and Palestine), Central and Eastern Asia (Persia, India, 
China and Japan) Central Africa and Central America (33), 
Generally any person suffering from trachoma does not complain 
and has a few symptoms in the early active stages and only goes 
to the hospital for treatment in the advanced stages or of the 
later complication. Even in well developed areas it is a 
common knowledge that, except for a population within a small 
radius of the curative institutions, people in rural areas 
generally seek treatment only for painf\il conditions and ailments 
that keep them off from work. The disease left to itself can 
go to spontaneous cure or may in some advanced eases go to 
complications. Ultimately many of them may result in blindness. 
Apparently also little immunity is generated by an attack 'of the 
disease since it has been shown that the single individual can 
be reinfected with the same strain (5) of trachoma virus. This 
disease is very prevalent in the north and north western parts 
of India and exists in endemic form. Similarly many eye diseases/ 
in the rural parts of the country escape the notice of the 
doctors, and the poor innocent people either suffer from acute 
pain or go blind in the long run. Most of these eye diseases, 
particularly trachoma can be prevented if only people are made 
to realise the magnitude of the problem and to seek the medical 
aid immediately. Poverty, croweded living conditions, dirty bound 
atmosphere, unhygienic surroundings are commonly considered as 
contributory factors for the high prevalence of trachoma. 
38 
Poleff (1946) , while stressing the need for an Inter-
national study centre of trachoma has made the following statement 
" Among infectious diseases of epidemic character trachoma which 
inspite of taking the first place according to the great number 
of victims caused through it and inspite of the fact that it 
concerns the most important organ of the body i.e. sight, is 
comparatively little served as far as scientific researches are 
concerned. Moreover the disease is not reduced but is on the 
contrary spreading more and more all over the world. About 90^ 
of inhabitants in the largest countries having a population of 
several hundred million souls (China, E, Indies etc.) a. 
8 
considerable percentage of few other countries suffer from this 
disease which presents, in the absolute number a principal 
source of blindness." He has rightly stressed the need for 
scientific research on the epidemiological problem of trachoma 
facing many countries of the world. 
It is estimated that quarter of the world population 
suffers from Trachoma (57), Between 1925 and 1935 various 
enquries carried out by the League of Nations Health Organization 
gave some idea of the extent of geographical distribution of the 
disease. Following this enquiry by W.H.O. in 1948-49 (Sidkey 
M.A. & Feyche M.S. (1949) published a monograph on this subject 
based on replies from Government and on the medical literature 
in recent years. It is also considered as a major cause of 
blindness in most countries of Africa, Middle Bast and South 
East Asia. It has also been recently estimated by workers, (46), 
in the field of trachoma that 15^ of world population are 
trachoma sufferers. Taking the world population as approximately 
3300 millions, the approximate number of global trachoma sufferers 
on the above percentage works out to be 495 million. W.H.O. 
got interested in this world wide problem of trachoma and a 
start was made in Taiwan with the initiation of a W.H.O. assisted 
Trachoma Project in 1952. Similar W.H.O. assisted projects soon 
followed in Moracco, Tunisia etc. At present W.H.O. and UNICSF 
are assisting about twenty countries including India in the 
control of Trachoma and associated bacterial infections. 
Realising the extent of disability and blindness caused 
by the corneal and lid complications of trachoma and associated 
infections specially in north and north western states of India, 
Indian Council of Medical Research convened a meeting of leading 
ophthalmologists of India at Baroda in 1954, Dr. Maxwell Lyons 
trachomatologist of the W.H.0. Geneva office was also present. 
In this meeting a decision was taken by the Indian Council of 
Medical Research Committee to advise the Government of India to 
launch a trachoma control operation in India (18), 
As no systematic study had been done till 1956, about the 
geographical distribution of trachoma and other common eye 
diseases in rural parts of India, Government of India with the 
assistance of World Health Organization and UNIGBF conducted 
this study under the administrative control of Indian Council 
of Medical Research. The project is the first and only one of 
its kind in India which started in 1956 the trachoma control 
operations after studying the magnitude of the problem in some 
parts of the country. 
A great deal of the statistical data collected during 1956 
to 1963 has been studied over the past three years by me at the 
Trachoma Gontrbl Pilot Project India of the Indian Council of 
Medical Research, where I had the opportunity of planning, 
recording and evaluating the statistical survey data obtained 
from various states of the country. 
This thesis is an attempt to survey and to study 
statistically the public health and epidemiological problems 
of trachoma in various parts of rural India 
and to make aware the magnitude of the problem to the public 
health authorities, bio-statisticians, ophthalnwlogists, and 
other private practitioners who come in contact with many 
cases of trachoma often in its early stages. The early 
recognition of trachoma is one of utmost importance to the 
patient, to the community and to the state. Early treatment 
can prevent significant scarring and pannus and so reduce a 
major but hither to insufficiently recognised cause of blindness. 
Similarly other common eye diseases like cataract, ocular 
lesions due to small-pox, xerosis. Pterygium, squint and others 
in most cases can either be prevented or treated if proper 
surgical or otherwise treatment is given at the right time. 
oOOo 
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HISTOBICAL BACKGfiOUlfD OF THACHOMA IN IHDIA 
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C H 4 F f l I IX 
HISTORICAL BACKGHOUHD OF TRACHOMA IN INDIA . 
The word "trachoma*' has been derived from the Greek 
"Trachys' meaning "rough" which describes the characteristic 
appearance of conjunctiva. Although this disease involves 
the structure of the eye which can be examined easily by the 
naked eye and through advanced scientific ophthalmic instruments, 
it had remained a mystery to scientis for thousands of years. 
The eye disease trachoma has been associated with 
poverty and overcrowding and one can say that they ar,e as old 
as over-crowding and poverty themselves. Its place of 
appearance is unknown and many believe that it has been 
probably conveyed to every continent through pre-historic 
times. However the treatment for trichiasis has been described 
in a Chinese medical treatise dating back to 2679 B.C. 
Egyptians also knew this disease 1500 before our era (Eber's 
papyrus) (57). 
The present terminology used by common people for 
trachoma varies in different parts of India, for instance, 
it is known as *'Rohe" in Uttar Pradesh "Kukre" in Punjab and 
"Hhil" in Gujarat, etc. Even now it is learnt that some of 
the Rawals perform operations for entropion (complication of 
trachoma) in villages. 
Trachoma has been known to be present in India from 
time immemorial. In some of the edicts of Bihar also it has 
1? 
been mentioned in pre-Susrata days (36). It finds a worthy 
mention in Susruta written thousands of years before Christ, 
Chapter 3 of uttar tantar of Susruta verses 9,10,11 and 12th 
gives us an idea about the existence of the disease, then 
chapter 16 verses 1-4 deal with the operations described for 
entropion. It may be said that trachoma has been in India 
since indefinite period as in other countries like Mediterranean 
Africa, Egypt, Sudan, Moracco, Spain, Yugoslavia, China, Japan, 
Australia, Indonesia, Thailand and others. The disease is 
supposed to have spread from Egypt, though the highest incidence 
was in the Middle East and countries bordering the Mediterranean. 
India was also not cut off from marine trade from the eai*ly 
days and possibly this may be the reason why'some earlier workers 
have reported 25^ incidence in Western parts of Kerala and 
coastal areas and 5% in Madras. It is difficult to say when and 
how actually the infection actually set in India. Probably 
trachoma arose among the nomadic races of Mongolia (24), from 
whom it spread Westward with the Mongol invasions, infecting 
the inhabitants of every country tintil it reached the countries 
bordering Mediterranean sea. This has been stated by Mac Gallan 
(24), as follows i 
•• Trachoma is practically universal among the Mongolian 
and Semitic races of the E^st and among the Indian tribes. It 
is widely spread among the Caucasians of India and among the 
Malayans, •' -
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Daring the I World War when the Hapolean army reached 
Egypt most of his army men were affected with the eye disease; 
known at that time as "Ophthalmia militaries" or ophthalmia 
Egyptian", Some of these men have been reported to have become 
blind and when the infected many returned back to Europe they 
inturn infected the population there. Daunt (24), has reported 
that, when the British regiment No. 44 came to India from 
Egypt, trachoma cases were already seen in Ghazepore. Travellers 
in the X¥I-XVII centuries who came to India through Port Said 
have also reported the endemicity of trachoma in India. 
With this background one may also say tha"^  trachoma came 
to India through Mongol conquerors who invaded this country 
many a times and ultimately established in, India. This inference 
appears to be true as the distribution of trachoma in the country 
supports this view. The present study described in subsequent 
chapters also reveal a high prevalence in the north and north 
western parts of the country. These were the regions where 
the invaders - Aryans and the Muslims came from the north, and 
settled after their invasion by pushing the original inhabitants 
to migrate to Southern and Eastern regions. 
Further the prevalence of trachoma in India has been 
reported by Dr. Mac Callan in his book on Trachoma iinder 
epidemiology of the disease;. He gives the wide spread 
prevalence of trachoma throughout India. In this connection he 
cites some interesting paragraphs which appear in war office 
report of the Health of the Army, (1931, vol. ixvii p. 21, also 
Annual Report of the public health commissioner with the Govt, 
of India, 1931 vol, ii p. 36) as follows 3 
II 
" The most important work in this department has been 
the controlled enlistment of trachomatous recruits into the 
Indian Army, This has developed into an investigation into 
the nature and extent of the disease as met with in North 
India. The results are (i) The disease is widespread among 
certain classes, particularly Sikhs among whom well over 
90 percent are infected (ii) Infection starts in childhood 
and in majority progresses to reach a quiscent stage which 
produces little disability (iii) In the past large numbers 
have been enlisted and several as efficient soldiers throughout 
the colour service (iv) Ho evidence has been found to show that 
disease^ is so infectious as to render the enlistment of these 
men a danger to their fellows or to the British Troops serving 
them, 
Ifciring the year3,621 trachoma recruits have been enlisted 
and of these 65 have been discharged as incurable, A large 
proportion of these incurable cases was enlisted during the 
early stages of the experiment when the type of case suitable 
for enlistment was not so clearly defined with increased 
experience the later results have been more satisfactory," 
Rejection for enrolment with regard to recruitment in the 
army on account of trachoma has also been reported in the Annual 
Heport of Public Health Commissioner with the Govt, of India 
f. 62 as 12,8 percent of the total examined were found to be 
trachomatous, 
Dr, Mac Callan further refers to the examination of school 
children of Simla on the heights of lower Himalayas at a school 
of 1300 boys where only 3,1 percent were found to be infected. 
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Also the report of the public health administration in 
Pun;jab for 1932, p. 32 states that trachoma is so rife that 
" A Pan5)hlet on the disease in Baglish was printed and 
copies were freely distributed in schools through the Director 
of Public Instruction. An Urdu edition of the pamphlet is 
also under preparation and will also be distributed shortly 
through some agency." 
Reporting on the incidence of trachoma, a medical officer 
from Lucknow remarks as follows s 
*' Looking into hospital records, a little over 60 percent 
are cases of trachoma. The special conditions prevailing here 
are the dusty nature of the streets, roads and villages, the 
extremely insanitary conditions of our towns resulting in 
excessive breeding of flies, the economic cause, poverty, above 
all the baneful social customs, the purdah," (24). 
In a paper on Trachoma by Wesley G. Forster and J.S. Mc 
Gibony (56), they say that " The diagnosis of trachoma first 
began to appear in reports of Indian Service physicians about 
1900." Leaving these reports aside, until 1955 no attempt was 
made to study the statistical analysis of the incidence, relative 
and absolute of trachoma in India except by Ursekar (5S), 
Ursekar and Cooper in their approach to the study of geographical 
distribution of trachoma have pointed out the unequal distribution 
of .trachoma in India and even the pockets of very low incidence 
in otherwise highly infected areas with similar living conditions. 
In this study they have concentrated on the reports received by 
the District Medical Officers of Health in each state which has 
not given the correct picture as all the trachomatous individuals 
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po not usually turn up to the hospital for treatment in the 
early stages. 
Victor C.B. Hamboo (1960) {55), while reporting on the 
uneven distribution of trachoma among the hill people of the 
Punjab and different communities in South India has stated that 
in the hills not only was there less trachoma but that if trachoma 
was present it was running a milder course. And also it has been 
pointed out thkt in Vellore (Madras State) Brahmans and Muslims 
almost exclusively have trachoma because of the use of Kajal 
(a kind of mascara). 
Tulsidas (52), in a noteworti^ clinical study has made a 
distinction between trachoma of the rich and trachoma of the 
poor. He says that only the latter variety of trachoma runs 
into the stage of distressing sequelae of severe cicatriazation 
and entropion. 
Thus one will see that no complete statistical study had 
been done on the prevalence pattern of trachoma until 1955, 
covering the whole of rural India. After world war II, the 
World Health Organisation took up the problem of trachoma as an 
international scourage which called for urgent treatment and 
control. The countries bordering the Mediterranean and Japan 
started the work in earnestness on trachoma control. 
India had to wait until 1955 as she had more important 
problems to attend. Government of India with the aid of 
international agencies World Health Organisation and UNIC:^ 
established the Trachoma Conferol Pilot Project at Gandhi Eye 
^Dspital, Aligarh under the administrative control of the Indian 
Council of Medical Research to carry out control measures against 
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the disease based on a preliminary survey conducted in Uttar 
Pradesh. The project has also carried out a countrywide random 
sample survey covering all the 302 districts from the fifteen 
states of India to find out the geographical distribution of 
trachoma and other common eye diseases. Its ultimate aim being, 
control of the disease leading to eradication by introducing 
suitable treatment through broad spectrum antibiotics. It is 
also assisting in finding out a suitable vaccine for the 
trachoma virus through Trachoma Kesearch Centre established 
under Indian Council of Medical Hesearch at the Institute of 
Ophthalmology - iligarh Muslim University, Aligarh* 
oOOo 
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C H A P T 6 R III 
DESIGN AND SCOPE OF THE SaR¥EI. 
3,1. INTRODUCIION s The purpose of this survey study has been 
to get the basic information on the geographical distribution 
of trachoma and associated infections in different parts of 
rural India and to prepare a Map of trachoma, inorder to 
distinguish the areas where the disease presents a major public 
health problem from those areas where the prevalence is low. 
Such information is found necessary for planning anti-trachoma 
measures on a countrywide basis when the magnitude and extent 
of the problem is known, Thp best method of ascertaining the 
prevalence of trachoma is to examine statistically all the 
population covering every household. This method has been 
carried out in Yugoslavia M'lan Blagojevic (6), before the 
antitrachoma activities were undertaken in trachoma endemo-
epidemic areas of the country. This method cannot practically 
be applied to India because of its vastness, population, 
varying geographical conditions in different parts and approacha-
bility to villages and above all personnel and finance involved. 
Moreover, •' the diagnosis of trachoma is often difficult . 
and requires great experience on the part of the ophthalmologists 
as well as the use of technical devices such as slit lamps and 
microscopes which generally can not be adopted in field mass 
surveys. In view of the fact that the distribution of trachoma 
sometimes shows considerable variation not only from region to 
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region but even from village to village in the same region, 
the determination of true prevalence of the disease used 
demand vigorous techniques of sample surveys as have never been 
used (20). Hence a random sample survey was undertaken with 
each village,and household having a known probability of 
selection irrespective of their geographical position and 
whether or not the villages are easily approachable. 
3.2. SAMPLING DESIGN i The desinttof the sample survey that 
has been adopted is a two stage one, first stage units are 
villages selected from districts with probability proportionsil 
to their population and with replacement. Second stage units 
are households selected from the first stage selected units 
following systematic sampling procedure with a random start. 
The sample is selected "from every district of all the 
states of India. On the average eight villages per district 
are selected depending upon the total number of villages in 
the district. Minimum sample size from a district is six 
villages. From every sample village 20 households are selected 
irrespective of the total number of households in the village* 
All the individuals from these households are investigated and 
records are kept on the designed schedule. 
For the selection of first stage units (villages) list 
of villages as given in the primary abstract of 1951 census 
District Handbooks has been used as the frame. The selection 
of second stage units (households) is made from the list of 
households prepared by the health staff of the district for 
the first stage units selected. Thus out of 558,089 villages 
from all the fifteen states of India, a sample of 2494 villages 
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is selected for the survey, sampl-e villages forming 0.45^ of 
total villages (Fig, 3.2.1). These 2494 villages are spread 
over all the 302 Mstricts in fifteen states of India, 
The fi^ld survey has been initially carried out by 
13 mobile units in all the states except for Rajasthan, Punjab 
and Uttar Pradesh where the prevalence has been found to be 
high based on preliminary pilot surveys in 1956, In November 
1959, the Govt, of India decided to carry out and extend this 
survey in the previously excluded three states as well, to 
cover by the survey the rural population of all states of the 
country except the centrally administered territories. Hostel 
and hotel residents are not included in our study. 
It is well known that the selection of primary units 
with varying probabilities (i.e. probability proportional to 
size of the population) often leads to more efficient estimate 
than selection with equal probabilities (66). It is also the 
usual practice to select the primary units with replacement 
and varying probabilities (39). 
This method of sampling enables one in the concentration 
of the field work of surveys covering large areas. It also 
enables to make use of natural divisions or subdivisions of the 
material to be utilized as units at various stages. In the 
construction of frame for the second stage units to be selected 
can easily be carried out for those first stage units actually 
included in the sample. Hence the two stage sanrpling procedure 
has been adopted as it. is found particularly useful in under-
developed or developing countries where no frame which is 
sufficiently detailed and accurate for subdivision of the 
<l«l 
material into reasonably small sampling units exists. 
In the second stage instead of simple random sampling, 
systematic sampling procedure has "been used because (i) as the 
material to be collected has been assumed to be having no 
periodic feature and (ii) it provided a satisfactory method 
of area sampling. The advantage of this over stratified random 
sampling is that the location of second stage units is much 
simpler and easier. 
It may be noted that the design that has been used in 
this survey is similar to that of National Sample Sarvey (1951) 
(31), third round, except for the change in selection of 
second stage units. In the H.S,S. sampling for the rural areas 
has been done in two stages i.e. in the first stage, sample 
villages are selected at random after suitably stratifying 
all the villages of the country (India) into 254 strata. In 
the second stage usually 12 households are selected at random 
from a sample village and of these 6 households are interviewed 
for the consumption schedule and the other 6 for the enterprise 
schedules. 
The prevalence of trachoma had to be investigated in 
every district of each State (excepting urban and centrally 
administered areas). The survey had been planned to be completed 
in 100 working days and it was estimated that nearly 160 villages 
could be covered by one team in the specified time. 
3.3. SCOPB OF THE PRESENT STODY : The scope of the data 
collected in this study on the geographical distribution of 
trachoma and other eye diseases in different states of rural 
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India is much wider than other small scale studies and covered 
various details regarding (i) the villages & (ii) households, 
included in the sample. 
The household card in general had four parts (Fig,3,3,1), 
i) Identification particulars of a household 
ii) Household schedule 
iii) Suimnary of ophthalmological investigations 
iv) Individual schedule (ophthalmological investigations). 
In individual schedule data has been collected concerning 
trachoma (stage of trachoma and its complications if any), 
related associated infections (acute & subacute conjunctivitis), 
conjunctivitis complications, impairment of vision due to 
trachoma and/or associated infections, impairment of vision due 
to other causes, other commonly occuring eye diseases (like 
cataract, small pox, xerosis, keratomalacia, pterygium, injury, 
squint and others) and also the age when the visual defect 
had occurred. 
The village card (Fig. 3.3.2) has the following five 
parts containing information on the geographical, economic 
hygienic and environmental characteristics. 
i) Identification of sample village 
ii) Situation 
iii) Sanitation 
iv) Source of main water supply 
v) Principle means of livlihood. 
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All parts of the conjunctiva, cornea, anterior chamber 
and anterior portion of the lens are examined in detail with 
the help of binocular loupe and a torch as source of light by 
the Medical Officer trained for the purpose. The field survSy 
has been carried out by 20 mobile units in all the states of 
India. 
3.4. DATE AID KIRATIOH s The study had been planned to be 
completed in five calendar months (100 working days) with 
20 working days in each month (according to local climatic / 
conditions). Although it had been planned to undertake the 
survey simultaneously in all the states, due to various diffi-
culties this factor could not be strictly followed. 
3.5. ASSESSt^MT s Owing to many difficulties in some states 
more than one medical officer had to work in field to complete 
the survey. However care has been taken to train all medical 
officers employed for the conduct of the survey to keep unifowa 
diagnostic criteria and recording in all the states. It is 
assumed that this has eliminated with certain limitations the 
bias in diagnostic criteria but as often happens in epidemio-
logical studies conducted by different personnel of this kind, 
the personal bias could not completely be avoided (29). 
Soon after the cards are received from various states at 
the head quarters a preliminary check of the recorded results 
are made. The record cards for each village are prepared in 
duplicate and the duplicate is maintained by the medical officer 
to answer the querries if any. The possible mistake that may 
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occur while duplicating by the field clerk is minimised by 
re-checking. The data are duly coded and transferred to punch 
cards for further analysis. The records of the surveyed 
villages are maintained district-wise. The data are tabulated 
on all the information received from each village. The 
detailed statistical analysis done is discussed in the subse-
quent chapters. 
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C S A P T S E IT 
GBOGilAPHIGAL DISIRIBUTIOH OF TRACHOMA IN IMIEA s 
4.1. INTRODCJGTION s India is protected by the Himalayas 
in the north and stretches southwards, at the Tropic of cancer, 
tapers off into the Indian Ocean between the Bay of Bengal on 
the east and the Arabian sea on the West. Lying entirely to 
the north of the equator between latitudes 8*^  4' 28" and 37° 
18' 53" north and longitudes 68° 7» 35" and 98° 4» 47" 
east it measures about 3229 KM from north to South and about 
2736 KM from East to West covering an area of 3281017 Sq. KM. 
with a population of 439 million people. India has a density 
of 134 per Sq, Hm, which is five times more than U.S.A. and 
next to Japan, India has one of the overcrowded rural areas 
in the whole world. It enjoys a monsoon-tropical climate 
with wide range of variation in temperature and rainfall. 
Based on the dominant factor of rainfall the climatic conditions^ 
regions, of India may be grouped as follows :-
(a) regions with more than 80 inches annual rainfall such 
as the west coast (with a long dry season in the north 
and a short dry season in the South) Bengal and Assam, 
(b) regions with 40 inches to 80 inches rainfall such as 
the north east plateau and the middle Ganga valley. 
(c) regions with 20 to 40 inches rainfall such as Madras 
(in which the wettest months are November and December), 
Southern and Western Deccan (with mean January temperatures 
of 65° - 75° F ) and the upper Ganga plain with lower 
January temperatures and higher July ones. 
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A look into the approximate geographical distribution 
of trachoma map of the world (world distribution and prevalence 
of trachoma in recent years - Epid, vital statistics Report 
Vol. II Nos. 11-12, 1949), (Fig. 4.1.1), indicates that India 
is one of those countries where trachoma is universal in North 
and North Western parts - showing also the evidence of present 
and past infection. With a wide variety of climate, rainfall 
and geographical position, India presents an ideal area for 
investigation of a disease such as trachoma. Its' - settlement 
in India is known to have present from presusruta days. As 
mentioned earlier the country extends over a variety of 
climates and is inhabited by a variety of regions of varying 
cultural patterns and differing customs and finally practically 
no systematic treatmeht campaigns were in progress when this 
study on geographical distribution of trachoma and other eye 
diseases began. Therefore an attempt to correlate a large 
number of different factors with the prevalence and type of the -
disease found in various States of rural India has been made. 
The chief aspects of the disease discussed are (i) geographical 
(ii) climatic (iii) others. 
Before going into the detailed studies on the prevalence 
pattern of trachoma and other eye diseases in rural India it is 
necessary to define the terms that are conventionally used by 
ophthalmologists. 
" Trachoma is defined as a specific communicable kerato-
conjunctivitis, usually of chronic evolution, caused by the 
agent belonging to the Psittacosislympho-granuloma trachoma (PL!) 
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group of atypical viruses, and characterised by follicles, 
papillary hyperplacia, pannus and its later stages cicatrization 
(Third report of the Expert Committee on Trachoma W.H.O.) (63), 
This disease is classified by the Expert Committee under the 
following heads for uniformity of results from various parts 
of the world as follows s-
" Tr, 0 " - Trachoma.fr^§. 
" Tr, D " - Trachoma Dubium - clinical signs suggestive 
of early conjunctival response to invasion by 
a trachoma virus follicles not visible or not 
typical of trachoma loss of definition of the 
normal vascular pattern of the tarsal conjun-
ctiva due to diffuse infiltration and a 
" mosaic like " appearence resulting from n&ii 
capillary formations, produce common but not 
invariable pathognomic picture of trachoma at 
this stage. 
" Tr. I " - Tyachoma Stage X s Immature follicles present 
in the upper tarsal conjunctiva including the 
central area, early corneal changes usually 
present. 
" Tr. II " - Trachoma Stage 11 s Prevalence of well deve-
loped mature soft follicles, papillary 
hyperplasia, pannus and infiltrates extending 
from the upper limbus. 
F i J . 4 - 2 I 
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" Tr. Ill, " - Trachoma Stage III s Scarring develops 
usually from necrosis of follicles. Some or 
all of the signs of stage II may be' present. 
tt Tr. IV " - Trachoma Stage.lY : The follicles and infil-
trates of stage III have been replaced by 
scar tissue and the disease is no longer 
infectious although further changes in the 
scar may follow. 
The disease std'bing from doubtful stage may pass on to 
trachoma stage IV going through all the successive stages. 
Also at times trachoma stage I may pass on to stage III or 
stage IV without passing through stage II or H I . It has been 
defined by ophthalmologists that the trachoma case of stage I, 
II and III represent the active stages and trachoma stage IV 
as the healing stage. Stages I-IV is considered as total 
trachgrn^  ais'Ir. IV is again open to further changes in the scar 
depending upon the aggravating factors present. 
4,2, RESULTS AND DISGUSSIOH s (Table 4,2.1) gives the total 
trachoma prevalence (Stages I-IV) in the rural population of 
the different districts from the fifteen states of India (Fig,4.2,a 
The term prevalence relates to infection present at any particular 
time or present during any specified period. The following 
analysis of variance table shows that between states, the 
trachoma prevalence rate is highly significant. This shows that 
the prevalence of trachoma in different states is different and 
the range of variation between the states is also high. Ursekar 
Analysis of Variance Table 
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Source Sum of Squares D.F. Mean Sq. 
•• 
Between States 
Within States 
T o t a l 
188829.9499 
38720.7101 
227550.6600 
14 
250 
254 
13487.853 
154.883 
F (14,400) 
87.0841 
5% = 1.67 
•* Highly significant. 
(54),has his work on 'Statistical analysis of incidence, 
relative and absolute of trachoma in India and in Bombay State , 
GROUP I (States of Punjab, Bajasthan, Gujarat, 
Uttar Pradesh and Madhya Pradesh). 
State s PUNJAB. 
SI. :  
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Name of the 
District 
Ambala 
Amritsar 
Bhatinda 
Ferozepur 
Qurdaspur 
Gurgoan 
Hissar 
Hoshiarpur 
Number 
Ibcamined 
1303 
821 
649 
1083 
990 
1214 
799 
1287 
Total 
Trachoma 
Number 
1096 
730 
570 
806 
841 
884 
588 
1058 
Prevalence 
Percent 
84.1 
88.9 
87.8 
74.4 
84.9 
72.8 
73.7 
79.1 
s t a t e : PUNJAB (Cont 'd . ) 
3J 
SI. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24, 
25. 
26. 
27. 
28. 
29. 
Name of the 
District 
Jullunder 
Karnal 
Kangra 
Kapurthala 
Ludhiana 
Mohindergarh 
Patiala 
Bohtak 
Sangrur 
Ijiaer 
Alwar 
Banswara 
Banner 
Bharatpur 
Bhilwara 
Bikaner 
Bundi 
Ghittorgarh 
Ghura 
Diingarpur 
Ganganagar 
Number 
Examined 
790 
1048 
561 
639 
682 
749 
1603 
724 
727 
i RAJASTHM. 
753 
1283 
502 
739 
1246 
1051 
511 
540 
780 
573 
658 
640 
Total 
Trachoma 
Number 
664 
865 
107 
540 
OTCV 
495 
1435 
581 
630 
611 
998 
387 
288 
987 
858 
346 
421 
591 
439 
317 
420 
Prevalence 
Percent 
84.1 
82.5 
19.1 
84.5 
79.2 
66.1 
89.5 
80.2 
86.6 
81.1 
77.8 
77.1 
39.0 
79.2 
81.6 
67.7 
78.0 
75.8 
76.6 
48.2 
65.6 
s t a t e : BAJASTEAH (Cont 'd . ) 
u 
SI. 
No. 
30. 
31. 
32. 
33. 
34. 
oo . 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
X'X. 
4o. 
46. 
47. 
48. 
49. 
50. 
Name of the 
District 
Jalore 
Jaisalmer 
Jaipur 
Jhalawar 
Jhunohunu 
Jodhpur 
Kotah 
lagaui*' 
Pali 
Sikar 
Sirohi 
Sawal'Madhopur 
Tonk 
Udaipur 
Ahmedabad 
Amreli 
Broach 
Banaskantha 
Baroda 
Dang 
Gohilwad 
Number 
Examined 
538 
377 
1619 
602 
646 
722 
1075 
- 917 
676 
638 
413 
1096 
569 
1566 
Total 
Trachoma 
Niimber 
429 
223 
1218 
491 
466 
550 
733 
670 
599 
450 
347 
896 
443 
1212 
gtqt§ s GUJARAT. 
490 
572 
664 
631 
801 
420 
563 
292 
413 
359 
499 
364 
48 
408 
Prevalence 
Percent 
79.7 
59.2 
75.2 
81.7 
72.1 
76.2 
68.2 
73.1 
88.6 
70.5 
84.0 
81.7 
77.8 
77.4 
59.6 
72.2 
54.1 
79.1 
44,9 
11.4 
72.5 
37 
Sta te s GUJABAI (Cont 'd . ) 
SI. 
N©. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
Kame of the 
District 
Hallar 
Kaira 
Kuteh 
Ntimber 
Examined 
435 
463 
367 
Madhya Saurashtra 525 
Mehsana 
Panchmahals 
Sabarkantha 
Sorath 
Surat 
Zalwar 
633 
863 
614 
706 
773 
596 
Total 
Trachoiaa 
Number 
246 
274 
211 
309 
435 
390 
297 
393 
319 
405 
State s UTTAH PHADESH. 
Agra 
Aligarh 
Badaun 
Bijonor 
Bulandshahar 
Dehradun 
Btah 
Farrukhabad 
Jhansi 
Kanpur 
Mainpuri 
Mathura 
376 
745 
555 
425 
363 
334 
410 
418 
324 
522 
569 
485 
180 
608 
426 
349 
313 
304 
218 
277 
223 
358 
355 
291 
Prevalence 
Percent 
56.6 
59.2 . 
57.5 
58.8 
68.7 
45.2 
48.4 
55.7 
41.3 
,67.9 
47.9 , 
81.6 
76,8 
82.1 
^86.2 
91.0 
53.2 
W ^ * Cd 
68.8 
68.6 
62.4 
60.0 
38 
State s UTTAR PBADSSH (Cont'd) 
SI . 
Ho. 
7 3 . 
7 4 . 
7 5 . 
76 . 
7 7 . 
78 , 
7 9 . 
8 0 . 
8 1 . 
8 2 . 
8 3 . 
8 4 . 
8 5 . 
8 6 . 
8 7 . 
8 8 . 
89 . 
9 0 . 
9 1 . 
9 2 . 
9 3 . 
94 . 
lame of t h e 
D i s t r i c t 
Meerut 
Moradabad 
Bfiizzaffarnagar 
R a i b a r e l i 
Bampur 
Saharanpur 
Unnao 
Yaranasi 
^ t a t e 
Balaghat 
Bas t a r 
Be tu l 
Bhind 
B i l a s p u r 
Clihatarpur 
Ghhidwara 
Damoh 
Datia 
Bewas 
m a r 
Durg 
Gird 
Goona 
Number 
Examined 
703 
615 
327 
515 
370 
. 321 
231 
782 
Tota l 
Trachoma 
Number 
569 
500 
275 
353 
302 
272 
170 
481 
i MkmZA. PMDESH. 
539 
730 
551 
553 . 
463 
604 
510 
382 
463 
503 
541 
1144 
598 
636 
214 
149 
194 
290 
186 
296 
227 . 
203 
163 
223 
159 
481 
332 
294 
Preva lence 
Percen t 
80 .9 
8 1 . 3 
8 4 . 1 
68 .5 
81 .6 
84 .7 
73 .6 
61 .5 
39.7 
20 .4 
35 .2 
51 .5 
4 0 . 2 
49 .0 
4 4 . 5 
5 3 . 1 
35 .2 
i ix^ O 
29.4 
42.0 
55.5 
46.2 
s t a t e s nkWIk PHADESH (Ctont'd.) 
0 
Mo. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
i05. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
XXo. 
114. 
115. 
116. 
117. 
118. 
lame of the 
District 
Hoshangabad 
Indore 
Jabalpur 
Jhabua 
Mandla 
Mandsaur 
Morena 
Nimar Khargeon 
Nimar Khandwa 
Harasinghapur 
Panna 
Rajgarh 
Baigarh. 
Haip-ur 
Haictmr 
Ratlam 
Kewa 
Satna 
Saugar 
Sehore 
Seoni 
Shajapur 
Ehahdol 
SMvpuri 
Ntimber 
Sxarained 
458 
485 
573 
599 
468 
527 
651 
758 
645-
317 
359 
668 
660 
438 
490 
454 
570 
519 
743 
563 
383 
588 
505 
529 
Total 
Trachoma 
Number ^ 
173 
260 
277 
80 
114 
196 
245 
293 
259 
155 
167 
305 
166 
157 
369 
109 
297 
204 
328 
364 
1 
207 
239 
199 
275 
Prevalence 
Percent 
37.0 
53.6 
48.3 
13.4 
24.3 
37.2 
37.6 
38.7 
40.2 
48.9 • 
46.5 
45.7 
zisO • <s 
35.8 
75.3 
24.0 
52«2 
39.3 
^ 44.1 
54.9 
54.0 
40.6 
39.4 
51.8 
10 
state s mmik PRADESH (Cont'd.) 
Si. 
lo» 
119. 
120. 
121, 
122. 
123. 
Name of the 
District 
Sidhi 
Surguja 
Tikamgarh 
Ujjain 
Vidisha 
Number 
Examined 
415 
657 
566 
453 
550 
Total 
Trachoma 
Number 
150 
154 
235 
287 
219 
Prevalence 
Percent 
36.1 
23.4 
41.5 
63.4 
39.8 
GROUP II ( States of Mysore, Assam, Bihar, 
Maharashtra and Jammu & KashraiT ) 
gtatg s MYSORE. 
SI. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Name of the 
District 
Bangalore 
Belgaum 
Bellary 
Bidar 
Bijapur 
Ghikkama galur 
Chitaldurg 
Goorg 
Number 
Examined 
705 
599 
444 
320 
281 
391 
466 
314 
Total 
Trachoma 
Number 
150 
160 
55 
80 
46 
88 
58 
81 
Prevalence 
Percent 
21.3 
26.7 
12.4 
25.0 
16.4 
22.5 
12.4 
25.8 
s t a t e 3 MYSORE (Cont 'd . ) 
41 
S I . 
No. 
9 . 
10 . 
1 1 . 
12 , 
1 3 . 
1 4 . 
15 . 
16 . 
17 . 
18 , 
19 . 
2 0 . 
2 1 . 
CiiCt^ 
^ O * 
24 . 
25 , 
26 . 
27. 
28 . 
29 . 
30 . 
Name of t h e 
D i s t r i c t 
Iha iwar 
Gulbarga 
Hassan 
Kolar 
Mandya 
Mysore 
North Kanara 
South Kanara 
Raichur 
Shimoga 
ItiBikur 
Gachar 
Da r rang 
Garo H i l l s 
Goalpaira 
Kamrup 
Lakhimpur 
Lushi H i l l s 
Nowgong 
S ibsagar 
U.K. & J . H i l l s 
Uni ted Mikir & 
N. Gachar 
Number 
Examined 
652 
453 
644 
543 
478 
562 
KTMZ^ 
512 
395 
503 
550 
926 
964 
312 
1123 
1361 
807 
386 
1025 
1076 
i 922 
377 
To ta l 
Trachoma 
Number 
135 
178 
129 
130 
111 
114 
111 
154 
69 
72 
128 
225 
166 
107 
238 
287 
172 
103 
250 
258 
392 
129 
Preva lence 
Percen t 
24 .4 
39 .3 
20.0 
23.9 
23 .2 
20 .3 
31.8 
3 0 . 1 
17 .5 
14 .3 
23 .3 
2 4 . 3 
17 .2 
xjr±,% O 
21 .2 
2 1 . 1 
2 1 . 3 
26.7 
24 .4 
24.0 
4 2 . 5 
3 8 . 3 
s t a t e : BIIIAH. 
42 
SI . 
No. 
3 1 . 
3 2 . 
3 3 . 
O T : • 
3 5 . 
3 6 . 
3 7 . 
3 8 . 
3 9 . 
4 0 . 
4 1 . 
4 2 . 
4 3 . 
4 4 . 
4 5 . 
4 6 . 
4 7 . 
4 8 . 
4 9 . 
5 0 . 
5 1 . 
5 2 . 
Name of t h e 
D i s t r i c t 
Bhagalpur 
Ghartiparan 
Earbhanga 
Dhanbad 
Gaya 
Hazaribagh 
Monghyr 
I'-iuzzaffarpur 
Patria 
Palamau 
Purnea 
Ranchi 
Saharsa 
Saran 
Santhal Parganas 
Shahabad 
Singhbhum 
.Sta.t,§ 
Ankola 
Amravati 
Ahniednagar 
Aurangabad 
Bhir 
Number 
Examined 
677 
822 
536 
648 
1076 
942 
823 
907 
617 
672 
810 
784 
539 
754 
1260 
828 
530 
Tota l 
Trachoma 
Number 
258 
376 
173 
91 
713 
151 
489 
453 
4 9 1 
96 
187 
28 
242 
192 
161 
489 
46 
z lUHAMSHTKA. 
668 
649 
634 
8 3 1 
665 
8 
12 
A A 
4 1 
28 
Prevalence 
Percent 
18.7 
45.7 
32.3 
14.0 
oo.o 
16.0 
59.4 
50.0 
79.6 
14.3 
23.1 
3 . 6 
44.9 
25.5 
12.8 
59.1 
8 . 7 
1.2 
1.8 
6 . 9 
4 . 8 
4 . 2 
s t a t e : l-iAHlRASHTM ( C o n t ' d . ) 43 
SI. 
No. 
53, 
54. 
55. 
56. 
67. 
58. 
59. 
60. 
61. 
62. 
63. 
64, 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72, 
73. 
74. 
75. 
Name of the 
DiEtrict 
Bhandara 
Buldana 
Chanda 
BLhandesh East 
Khandesh West 
Kolaba 
Kolhapur 
Satara North 
Satara South 
Nasik 
Nagpur 
Kanded 
Osmanabad 
Poona 
Parbhani 
Ratnagiri 
Sholapur 
Thana 
Wardha 
* Yeotmal 
Anantnag 
Baramoola 
Do da 
Number 
Examined 
704 
656 
1040 
689 
881 
719 
686 
566 
647 
732 
573 
652 
666 
610 
712 
549 
515 
604 
479. 
625 
JAIMJ & KASHMIR. 
1469 
1402 
462 
Total 
Trachoma 
Number 
19 
30 
50 
18 
579 
18 
341 
6 
84 
21 
10 
58 
57 
31 
QQ 
30 
18 
179 
6 
128 
vj4c^ 
334 
20 
Prevalence 
Percent 
2.7 
4.6 
4.8 
2.6 
65.7 
2.5 
49,7 
1.1 
15.4 
2.9 
1.7 
8.8 
8.6 
5.1 
9.3 
5.5 
3.5 
29.6 
1.2 
20.5 
23.3 
23.8 
4.3 
44 
s t a t e ! JAMMD & KASHMIR (Cont'd.) 
SI. 
Ho. 
76. 
77. 
78. 
79. 
80. 
81. 
Name of the 
EistriGt 
Jaimnu 
Kathua 
Laddakh 
Poonch 
Srinagar 
Udhampur 
Kumber 
Examined 
1344 
541 
219 
582 
879 
656 
Total 
Trachoma 
Number 
156 
67 
5 
26 
286 
31 
Prevalence 
Percent 
11.6 
12.4 
2.2 
4.5 
32.5 
4.7 
GROLTP I I I ( S t a t e s of i ndh ra Pradesh , O r i s s a , I^iadras, 
West Bengal and Kera la ) 
S t a t e i AHDHHA PiJACESH. 
SI. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Name of the 
nistrict 
Adilabad 
Ananthapur 
Chittor 
Guddappah 
Godavari East 
Godavari West 
Guntur 
Hyderabad 
Khammam 
Number 
Examined 
603 
421 
637 
242 
821 
392 
392 
540 
410 
Total 
Trachoma 
Number 
19 
11 
15 
4 
48 
29 
40 
47 
9 
Prevalence 
Percent 
3.2 
2,6 
2.4 
1.6 
5.8 
7.4 
10.2 
8.7 
2.2 
s t a t e : AMHHA PKAEfiSH (Cont 'd.) 
45 
SI. 
Ho. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
JC^JO • 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
Name ol" the 
District 
Krishna 
Karimnagar 
Kurnool 
Mahbubnagar 
Me dak 
Nal gonda 
Nellore 
Kizainabad 
Srikakulam 
¥isakhapatnam 
Warrangal 
State ' 
Balasore 
Bolangir 
Guttack 
Dhenkanal 
Ganjam 
Keonjhar 
Kalahandi 
Koraput 
myurbhanj 
Puri 
K"amber 
Examined 
299 
497 
506 
669 
654 
628 
587 
407 
668 
564 
512 
ORISSA. 
680 
446 
1550 
615 
1077 
455 
876 
291 
793 
1133 
Total 
Trachoma 
Number 
20 
14 
32 
40 
26 
27 
37 
49 
39 
32 
12 
26 
5 
45 
15 
74 
2 
42 
9 
2 
24 
Prevalence 
Percent 
6.7^ 
2.8 
6.3 
6.0 
4.0 
4.3 
6.3 
12.0 
5.8 
5.7 
2.3 
3.8 
1.1 
2.9 
2.4 
5.9 
0.4 
4.8 
3.1 
0.2 
2.1 
state ORISSA ( C o n t ' d . ) 
46 
SI. 
Ho. 
31. 
32. 
33. 
w ^ • 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
Name of the 
District 
Phulbani 
Sambalpur 
Sundargarh 
•StatQ -
Arcot North 
Arcot South 
Ghingleput 
Hamnathpuram 
Salem 
Tiruchirapalli 
State • 
Bankura 
Birbhura 
Burdwan 
Oooch Behar 
Iferjeeling 
Hooghly 
Howrah 
Jalpaiguri 
Flalda 
Midnapur 
Murshidabad 
Nadia 
Number 
Examined 
572 
383 
687 
FiADHAS. 
597 
512 
391 
770 
468 
245 
WEST BENGAL. 
493 
465 
1354 
518 
515 
1131 
994 
466 
496 
1166 
435 
765 
Total 
Trachoma 
Number 
2 
4 
6 
33 
20 
39 
21 
11 
12 
-
2 
6 
-
-
-
-
3 
4 
-
7 
19 
Prevalence 
Percent 
0.3 
1.1 
0.9 
5.5 
3.9 
10.0 
2.7 
2.4 
4.9 
-
0.4 
0.4 
-
-
-
-
0.6 
0*8 
-
1.6 
2.5 
47 
S t a t e 3 WESI BBWGJL ( C o n t ' d . ) 
SI . 
No. 
Name of t h e 
D i s t r i c t 
5 2 . 24-.Parganas 
5 3 . P u r l i a 
54 . V/est Dinajpur 
Number 
Exarained 
532 
538 
511 
Total 
Trachoma 
Number 
1 
2 
3 
Prevalence 
Percent 
0.2 
0.4 
0.6 
State i KERALA. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
Kannannur 
Kottayam 
Kozhikode 
Palghat 
Quilon 
Tri chur 
Trivendrum 
1188 
1313 
1115 
1197 
1807 
1197 
1106 
72 
111 
64 
93 
245 
123 
72 
6.1 
8.4 
5.7 
7.8 
13.6 
10.3 
6.5 
Ursekar (54), 
has also concluded that Cochin State almost seem to be immune. 
He has also inferred that in some districts of Bombay, Uttar 
Pradesh, I^dras and Mysore, uiuslims are said to be more affected 
than other communities and also sched^ oled caste people are 
frequently contaminated as are jews in Poon district. Though 
the prevalence of trachoma in different religious communities 
are dealt with in later chapters, from the present study it is 
observed that the north and north western States are highly 
endemic and the disease exists in pockets in some districts of 
48 
low and medium endemic States of South, Central and East India. 
On the basis of the decision arrived at in the Inter Regional 
Conference on Irachonia December •1962 (Hef. Beport of Inter 
Regional Conference on Trachoma) these States were classified 
into three (SEi/IRAGH/12) (62), groups. 
4 . 2 . 1 . GROUP I - HIGH EMDSMIG REGIOH s 
This group constitues the states of (i) Punjab (ii) 
Rajasthan (iii) Gujarat (iv) Uttar Pradesh and (v) Madhya -
Pradesh where the trachoma prevalence rates are more than 40>l 
ta-'xen state as a whole. This includes the region where the 
rainfall is 20,^  to 80" and the areas are lying in the Gangetic 
plain with lower January temperatures and higher July ones. 
4 . 2 . 2 . GROUP.-il - MEDIUM EMDEi'ilC REGION i 
This group constitutes the states of (i) Mysore (ii) Assam 
(iii) Bihar (iv) Maharashtra (v) Jammu & Kashmir, where the total 
trachoma prevalence rates are between 10> and 4o^ taken States 
as a whole. As in group I this also constitutes the states 
belonging to high and low rainfall with moderate and extreme 
temperatures. 
4.2.3. GROUP„III - LOWSR^MDEMIG,.REGION i 
This group constitutes the states of (i) Indhra Pradesh 
(ii) Orissa'(iii) Madras (iv) V/est Bengal & (v) Kerala where the 
prevalence of total trachoma rates are less than 10^ taken State 
as a whole. These are the regions falling in the areas of 20 to 
40 inches rainfall with mean January temperatures. 
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In each group the prevalence rates in the several 
districts of the states have been analysed by analysis of 
variance method and the following results were obtaineds 
TABLE 4.2.3.1. AHILYSIS OF VARIAlNiCE 
GROUP- I. (consisting of 5 States containing 123 districts) 
Source S.S. d.f. i'l. o. 
Between States 26978.6514 4 6744.6628 39.7934 
Error (within) 20000.0800 118 159.4922 
TOTAL 46978.73 122 F ( 4,125 ) 5% 2.44 
iS 3.47 
** Highly significant. 
TABLE 4.2.3.2. ANALYSIS OF VAHIANCE 
GROUP-. II. (consisting of 5 states containing 81 districts) 
Source Sum of Squares Degrees of Mean Square F 
Freedom 
Between States 6644.5656 4 1661.1414 5.8505 
Within States 18428.8800 76 242.4852 
TOTAL 25073.4456 80 F (4,80) 5% 2.48 
±% 3.56 
* * 
** Highly s ign i f i can t . 
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TABLE 4.2.3.3. ANALYSIS OF VAHIANGE 
GROUP-III, (consisting of 5 States containing 61 districts) 
Source Sura of Squares Degress of Mean Square F 
Freedom ** 
Between States 389.9380 4 97.4820 18.7292 
Within States 291.4720 56 5.2040 
TOTAL 681.4000 60 F (4,60) 5% 2.52 
1% 3.S5 
** Highly significant. 
The analysis of variance table for each group separately 
shows that in India within each of these groups there are high 
variations in respect of the total trachoma prevalence rates. 
This gives the indication that within each group there are 
larger variations among the districts in respect of total 
trachoma prevalence rates. Even in the low endemic region 
there exists pockets of high endemicity. Hence one can say 
that in rural India the distribution of the disease is not even. 
It is clear from the above analysis that trachoma 
prevalence is not even (15), in each of the above groups. 
However one cannot rule out the fact that climate can be of 
considerable effect on the severity of trachoma if not on its 
prevalence. Flynn (13), is of the viev? that combined effect 
of low humidity, wind and dust could cause intense hyperamia 
of the conjunctiva and play an important role in converting 
the comparatively being uncomplicated trachoma into terrifying 
disease that it can be and* groups the countries North Africa, 
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India, China and Australia as places where dust storms are 
frequent. Particularly in India, the North and Horth Western 
States low humidity, v/ind and dust storms are quite comrflon as 
also the high prevalence rate of trachoma. Similar observations 
have been drawn by H, Shiga (1940) (45), while reporting on 
'Trachoma in Japan with special reference to Public Health" 
he says that " The index of trachoma varies in accordance with 
the living conditions of the people rather than its climatic 
factors. In Japan, the trachoma index is very high in North 
Eastern prefectures which constitutes one of the coldest 
districts on the Jaain land. Most people are farmers by 
occupation and are poor. Neither the historical data nor the 
evidence of trachoma distribution in Japan supports the 
definition of trachoma as a tropical disease. Professor Ida 
mann in her article on " Trachoma in Australia " (16), has 
also stressed the view that trachoma is found both in the 
coldest and hottest areas of the country. 
Just to study the variation in the prevalence rate in 
different active stages of the disease in various districts, 
the State of Punjab (High endemic region - where the prevalence 
of total trachoma is more than 40^) has been considered and the 
Arc Sine transformation for the percentages has been used (40). 
Table 4.2.3.4. gives the distribution of active trachoma by 
stages in the state. 
TABLE 4 2 3 4 
PHEVALSKaE OF ACTIVE TiilGHOMA BY STAGES IN DIFFERENT DISTRICTS 
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1 2 . 
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1 5 . 9 9 
2 9 . 2 3 
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4 W 
iJl 
4 . 6 1 1 . 3 8 5 . 2 1 2 . 6 2 8 . 4 I A 
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The analysis of variance workd out for the above table is 
shown below: 
4.2.3.5. ,MALYSie OF .VAHIAMCa 
Source 
Between D i s t r i c t s 
Between S tages 
Er ror 
Tota l 
D.F. S .S. 
16 670.3151 
2 93 .3343 
32 395.1041 
50 1158.7535 
M. S. 
41.8946 
46.6672 
12.3470 
F 
3.3931 
3.7796* 
** Significant at 1'^ level. 
* Significant at 5% level. 
F for 16 & 32 degrees of freedom 5% 1.97, 1% 2.62 
F for 2 & 32 degrees of freedom 5^ 3.30, 1% 5.34 
It is seen that there is a sifnificant difference at 1% 
level in the prevalence of active trachoma among the districts. 
Similarly between the various active stages of the disease 
there is a significant difference i.e. the average percentage 
prevalence rates in the whole state in respect of various active 
stages of the disease increase with the advancement of the stages. 
The prevalence in stage III was found to be significantly more 
than in stage I. This gives fairly a good evidence to show that 
in the state of Punjab the trachoma disease passes through 
successive (l%c Gallan classification) stages instead as is known 
that some times, stage I may pass on to stage III without going 
through stage II. This is one of the states where the total 
trachoma is prevalent to the extent of 79.1,^ (High Endemic State). 
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The effect of rest of the factors such as age, sex, socio-
economic and living conditions of the people on the prevalence 
of trachoma will he dealt with in the succeeding chapters. 
4.2.4. AGE AND STAGES OF IHAGKOMA i 
Table 4.2.4.1, 4.2.4.2 and 4.2.4.3 show the prevalence 
of trachoma by age and stages of the disease. It is found 
that the prevalence rates in the high endemic region is highest 
and in the medium endemic region it is higher than the low 
endemic region, in each of the Stages II, III & IV of the 
disease and for all age groups (Figs. 4.2.4.1 to 4.2.4.7). 
TABLE 4.2.4.1. 
(Age-group 
i n y e a r s 
0 - 1 
2 - 4 
5 - 9 
10 -14 
15-19 
20-29 
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OF TRACHOMA 
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I - I I I 
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83.64 
89.18 
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lABlli; 4 . a . 4 . 2 . 
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To determine the age at which the prevalence rate is 
highest the following method has been adopted. Let x-, , Xg and 
X3 be the mid ages in three neighbouring classes, the highest 
prevalence rate observed being at X2 • A second degree parabola 
is fitted to the three points namely (x-, , fCx^ ), Xg , fCxg )? 
Xg 5 ^ ^^3 ^ where f(x) is the prevalence rate at age x. 
The maximum point is obtained by differential calculus. 
It turns out that the age at which the maxiimim occurs is 
(X^ + Xg ) fCXg Xg ) - (Xg + Xg ) f (X-^  Xg ) 
2 Qf (xg X3 ) - f (x-j_ Xg )] 
where f (x^ Xg ), etc. are first order divided differences. 
Using this forimila, the ages at which the prevalence 
rates are highest in different stages of trachoma are obtained. 
Trachoma stage I has a high peak in the early age group 
of 2-4 years irrespective of the endemicity of the areas. In 
the lov/ endemic region peak prevalence of stage II takes nearly 
10.6 years of age whereas in the medium and high endemic region 
the peak is found very early. Trachoma stage III peak is reached 
late in the low endemic region i.e. in 60+ years age group where 
as in the medium and the high endeaiic regions it is found in 
10-14 & 15-19 years of age group. 
In stage I the disease has been found to follow the same 
pattern upto the age of 13 years and beyond which the prevalence 
in the high endemic region is found to be between Low & Medium 
endemic regions. 
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The above analysis gives the indication that in the 
low endemic region it takes longer time to pass through 
successive stages of trachoma (Mac Gallan classification) but 
in the medium and the high endemic region the subsequent stages 
are reached very early. Mostly trachoma is considered as a 
disease of childhood. Observers from countries where trachoma 
is hyperendemic are unanimous in reporting the infection in 
those countries taking place at a very early age (20). 
The conclusions that can be drawn by the above analysis 
are (i) Trachoma is generally contracted at a very early age 
in the states where the disease exists in a highly endemic form 
and in the majority of cases can be considered as a disease of 
children (ii) when the prevalence of the disease decreases the 
age of onset rises (iii) trachoma left to itself without 
treatment shows a tendency towards spontaneous cure. 
4.3. SUMMAHI :: 
i) The geographical distribution of trachoma prevalence in 
different parts of the states and between the states is 
not uniform, 
ii) States when grouped according to more the.n 40 percent 
prevalence, prevalence between 10^ and 40 percent and 
less than 10 percent it has been found that within each 
group the prevalence is significantly different between 
the states, 
iii) The analysis of trachoma prevalence by stages of the 
disease reveals that in the high endemic area like Punjab 
state, the disease passes through successive stages before 
reaching the self healing stage. 
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CJlAFliia 1 
PATTEHN OF PREYALSKGE OF EYE IHFBGIIOK BY 
AGE, SEX AHD OTHER POPULATIOH GHARAGTERSTIGS. 
6i 
C H A P T I E Y. 
PATTEBliJDF PHByALa^ Gfi..OF EYE IHi^ EGTIOM 3Y AGB^ 
iBI_Mi).,QrHER POPULATION GHAHAGISRSTIQS. 
5.1. INTROgJGIIOM i 
Inspite 01 fairly extensive organizations in various 
countries for the collection of trachoma statistics, there 
is still enormous gap in our knowledge of the general eye 
conditions of the people. This is because until recently 
we did not possess any satisfactory system for ascertaining 
the prevalence of trachoma nor could we follow the changes 
taking place from time to time inr the ocular status of the 
people. 
Uptil now the only source of getting any data on the 
prevalence of diseases had been the records of Governmental 
Hospitals, private practitioners, health welfare centres, 
maternity homes. Educational Institutions and from the records 
of various social organizations. 14any of these records suffer 
from deficiencies which are inherent due to lack of knowledge 
in keeping health statistics and the importance attached to it 
by the persons responsible. 
Secondly the hospital records are of a highly selective 
nature and contain a good amount of bias. To this effect 
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vvorld Health Organisation also has reported that for a chronic 
disease such as trachoma, v/ith its usually insidious onset and 
often symptomless early course, with complications occuring 
usually only in later life, hospital statistics may give little 
indication of the overall prevalence and distribution and last 
of all the early stages when treatment is most likely to be 
effective. (SEV3:rach/12 1963) (62). i^ ot infrequently a 
patient suffering with general disease which is recorded, also 
has an eye trouble, which though attended to, goes without any 
mention in the record. Very often the rural folk do not report 
to hospitals for minor ailments and submit themselves to 
indegenous methods of treatment. In addition, the medical and 
public health fecilities are not yet adequate to be \^ ithin the 
reasonable reach of the masses and this adds to the prevalence 
of preventable diseases like trachoma. 
The need for the missing information on the epidemiology 
of trachoma has been felt for a long time but more recently it 
has been considerably accentuated because of national schemes 
and growth of v/elfare states. In view of the high economic loss 
and social disturbance caused by the prevalence rate of trachoma 
and the cost of medical care, accurate information to plan 
preventive measures on the adequate basis is urgently needed. 
The length of duration of the prevalence and not mearely the 
blindness from it are of importance in the welfare of the 
community. 
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The iisefulness of reporting the morbidity statistics of 
trachoma in general lies in the following information. 
(1) how many people suffer from trachoma, how often and for 
how long. 
(2) what demand this disease places on the medical and public 
health resources and what financial loss it causes 
(3) how serious the disease is in rendering the patient to 
blindness 
(4) to what extent the disease is concentrated in particular 
groups of the population i.e. according to age, sex, 
religion, ethnic group, occupation or place of residence, 
(5) to what extent people are prevented by the disease from 
carrying out their normal activities 
(6) variations of the above factors according to season or 
from year to year. 
(7) what is tiie effect of medical care and health services on 
the control of the disease. 
An attempt is made to throw some light on points (1) to (5) 
in the following chapters relating to the prevalence of trachoma, 
basing it on a statistical analysis of the data obtained on the 
rural population groups. The reasons for not touching points 
(6) & (7) in this study are (a) Ko data are available on these 
lines (.b; Trachoma is considered by ophthalmologists to be 
independent of seasons or from year to year. 
6S 
S.2. RESULTS AND DISCuSSlOM i 
6.2.1. PHEVALMCB OF TRACSiOMA Bl AGE M P SEX i 
Age is defined as the estimated or calculated interval 
between the date of birth and date of occurence of the event 
and is expressed in the largest possible completed units of 
time such as years, months, days, etc. Depending on the purpose 
under study age can be classified in various ways. In rural 
areas as it is not possible to obtain ages of persons enumerated 
in terms of individual years, the United Nations recommended 
use of the age groups to afford a rough differentiation has been 
used here i.e. under 1 year, upto 4 years inclusive, five year 
groups from 5 to 20 years and ten year groups beyond 20 years. 
6.2.2. STANDARDISED PREVALBHGE xiAlBS IH INTRA STA1B GOlgARISOMS i 
In comparing Lhe over all prevalence rates in different 
populations one should ascertain how much the difference in the 
rates is due to unfavourable age distribution of the population. 
One method that has been adopted to eliminate the effect of 
varying age or sex composition is to compute what would have been 
the prevalence rates if the age compositions are the same. This 
is the direct method of standardisation and is illustrated below 
by computing the prevalence rate of a state with that of India 
as a whole. The specific prevalence rates by age and sex of the 
state, for age and sex distribution of the population of India 
are given. The standardised prevalence rates are calculated 
as follows. 
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In India population distribution is calculated for each 
age and sex group in such a laanner as to give a total of 
1 million persons, preserving the same proportional age and 
sex distribution that is present in the total population. 
This may be called the standard million population for India 
(Table 5.2.2.1.) 
TABLE 5.2.2.1. 
SIAKMBD MILLION POPULATION FOR IMDIA BY AGE GROUPS. 
Age Group 
Standard million for India 
MALES FEMALES Total 
0- 4 
5- 9 
10-14 
15-19 
20-29 
30-39 
40-49 
50 + 
67099 
64918 
58575 
51719 
87012 
70642 
52090 
61643 
66442 
62641 
54824 
48831 
83883 
64481 
46007 
59193 
133541 
127559 
113399 
100550 
170895 
135123 
98097 
120836 
TOTAL 513698 486302 1,000,000 
Prevalence rate for the state is multiplied with the 
corresponding population in the standard million to obtain 
the expected number of persons suffering. The total persons 
thus obtained are divided by one million converted to rate 
per 100. The single rate resulting from this adjustment is 
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c a l l e d t h e " s t a n d a r d i s e d " , " ad ju s t ed " o r c o r r e c t e d 
p reva l ence r a t e . For example in the S t a t e of Andhra Pradesh 
t h e p reva l ence r a t e has been ob ta ined a s d i scussed above, t h e 
d e t a i l s of which a r e r e p r e s e n t e d i n a t a b u l a r form (Table 5 . 2 , 2 . 2 ) , 
TABLE 5 . 2 . 2 . 2 . 
GALCULATxOM OF SPECIFIC PREYALENGB BATE OF IRAQHOMA FOH THE 
STATE OF MffiRA PRADESH. 
Age-
group. 
Standard million 
for INDIA 
J 1 Persons that would 
J Specific prevalence'have suffered in 
I rates 'the standard popu-
, ilation for speci-
per 1000 I fie prevalence 
'-Mi -mr^m—FEMniiir"^—ESIEB—FEMSUM Tusrss" 
0- 4 
5- 9 
10-14 
15-19 
20-29 
30-39 
40-49 
50 + 
TOTAL 
67099 
64918 
58575 
51719 
87012 
70642 
52090 
61643 
513598 
1,000 
66442 
62541 
54824 
48831 
83883 
64481 
46007 
59193 
486302 
,000 
34 
46 
29 
17 
33 
34 
72 
78 
29 
40 
48 
35 
58 
72 
89 
107 
2281 
2986 
1699 
879 
2871 
2402 
3750 
4808 
21676 
48, 
1927 
2506 
2632 
1709 
4865 
4643 
4095 
4617 
26994 
670 
Prevalence rate i s 4.87^ 
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Thus following the above principle the prevalence rate 
has been calculated for all the fifteen States for the standard 
million for India in order that a valid comparison may be 
carried out among the states. The following table gives the 
prevalence rates in different states along with the prevalence 
rates calculated after taking into consideration age sex 
distribution for the whole of India (Standard million for India). 
It will be seen from Table 5.2.2.3 that "Standardised" 
prevalence rates are comparatively liwer than the unstandardised 
rates in almost all the states except in Punjab where the 
standardised rate is more than the unstandardised rate. This 
shows that if we take the direct prevalence rates w'ithout 
taking into consideration age and sex distribution of the 
population, it is bound to give rates which may often mislead 
in the interpretation. Hence it is necessary for Intra 
comparison of the states, we should take into consideration, 
the unfavourable age distribution of the population. 
TABLE 5.2.2.3. 
CALCULATED STANDARDISED PRBVALa^CE HATES OF TRACHOMA IN 
DIFFERENT STATES. 
S t a t e s PREVALENCE RATE OF TRACHOMA 
Crude S t a n d a r d i s e d 
1. 
2 . 
3 . 
4 . 
5 . 
ANDHRA PRADESH 
ASSAJ4 
BIHAR 
GUJARAT 
JAI-iMU & KASHMIR 
5.3 
25.2 
35.0 
56.0 
16.8 
4.87 
24.61 
34.88 
55.90 
16.30 
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TABLE 5 . 2 . 2 . 3 ( C o n t ' d . ) 
S t a t e s 
PRBYILBNGE RATE OF TRACHOMA 
Crude S t a n d a r d i s e d 
6 . 
7 . 
8 . 
9 . 
1 0 . 
1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . 
KERALA 
MADHIA PRADESH 
MADRAS 
MAHARASHTRA 
MYSORE 
ORISSA 
PUNJAB 
RAvl'ASTHAN 
UTTAR PRADESH 
WEST BENGAL 
8.7 
41.3 
4.6 
11.3 
22.6 
2,7 
79.1 
74.2 
72.7 
0.5 
7.80 
40.64 
4.56 
11.48 
22.40 
2.51 
81.25 
74.82 
71.93 
0.44 
5.2.3. TOTAL TRACHOMA (I-IY) IN RORAL INDIA AI^ D IIS 
COMPARATIYE SEX PREVALENCE s 
The prevalence of trachoma in rural India has exhibited 
certain characteristics of which the most two prominent have 
been the subject of investigations. The first of these is 
geographical, proceeding from North to Southwards and from West 
to E&stwards a decrease in prevalence rates is observed. The 
second of these characteristics is the sex prevalence i.e. excess 
prevalence among females than in males. The index of comparison 
has been taken as the ratio of actual number suffering in a 
state to the expected number that would have suffered keeping . 
in viev/ the prevalence in the whole population (26). The 
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following table gives the prevalence in rural population in 
different states. 
M H O _QF .AGIUAL ,aUM3j,R.SUFFBHED .TO ^THI-.SXPlGTEp..IiIJMBSH. 
1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
1 0 . 
1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . 
S t a t e s 
ANffiHA 
AQ3Mi 
BIHAR 
GUJARAT 
J AMMO & KASHMIR 
KiSRALA 
MADHIA PRADESH 
MADRAS 
MAHARASHSRA 
MYSORE 
ORISSA 
PUNJAB 
RAJASTHAN 
UTTAR PRADESH 
WEST BENGAL 
• MALES 
1 
0 . 7 9 7 2 
0 . 7 3 8 9 
0 . 9 8 1 0 
1 .0262 
1 .1398 
0 . 7 1 1 8 
0 . 9 8 2 4 
0 . 8 4 2 8 
1 .0166 
0 . 7 3 4 3 
0 . 9 1 6 0 
1 .0211 
1 .0298 
1 .0931 
0 . 6 2 5 0 
' FEMALES 
I 
1.2134 
1 .2738 
1 .0199 
0 . 9 7 2 9 
0 . 8 9 2 3 
1 .3018 
1 .0184 
1 .1367 
0 . 9 8 2 6 
1.2468 
1 .0880 
0 . 0 8 8 0 ' 
0 . 9 6 8 9 
0 . 9 0 2 5 
1 .3913 
It is clear from the Table 5.2.3.1 that the ratio for 
feaales is more than for laales in nine out of the fifteen states, 
which indicates a high prevalence of the disease among the 
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females. In the remaining six states the difference in the 
ratios of males to females is negligible i.e. the prevalence 
of trachoma more or less remain at the same level or both the 
sexes are affected to the same extent. 
In order to test the significance X was worked out for 
each state separately for males as the females were complementary 
2 to males. It is seen from table 5.2.3.2. that X is significant 
in seven out of the fifteen States. In the States of Andhra 
Pradesh, Assam & Mysore the ratio for females was found to be 
significantly more than for males where as in the State of 
Jammu & Kashmir, liajasthan and Uttar Pradesh this ratio was found 
to be significantly more for males than for females. Apin. K. 
(2), while discussing the trachoma control operations in Latvia, 
finds the incidence of trachoma definitely higher in women than 
in men and attributes this to women who take care of trachoma 
infected children and therefore are more exposed to the infection. 
1ABLE_ 5..2.^ 3»2. 
KtSTHIBUTigi OF TxtACHOMA gaFFEpSS^BY SEX IK DEFEpNT STATES, 
0>_RUR|L_II.£Ii. 
J „ ___M^ES__ • FEMALES 2 
States 'Observed Expected 'Observed Expected' TOTAL ' X for male 
1. Andhra 224 281 326 268 550 11.56 
2. Assam 880 1191 1447 1136 2327 81.21 
3. Bihar 2327 2372 2308 2263 4635 0.85 
4. Gujarat 2972 2896 2689 2764 5661 1.99 
5. J. & K. 758 648 509 619 1267 18.67 
6. Kerala 284 399 . 496 381 780 33.15 
Cont'd... 
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TABLE 5 . 2 . 3 . 2 ( C o n t ' d . ) 
S t a t e s 
FSiOLES 
Observed Expected Observed Expected TOTAL "if" for loales 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
Madhya-
Pradesh 
fedras 
Maharashtra 
Mysore 
Orissa 
Punjab 
Jrlajasthan 
U.P. 
W. Bengal 
4972 
59 
980 
801 
120 
6474 
8109 
3817 
15 
TOTAL 32792 
5061 
70 
964 
1048 
131 
6340 
7874 
3492 
24 
...=-.^ —-— —. ™.. -
4920 
77 
904 
1248 
136 
5917 
7281 
3007 
32 
31297 
4831 
66 
920 
1001 
125 
5051 
7515 
3332 
23 
9892 
136 
1884 
2049' 
256 
12391 
15390 
6824 
47 
64089 
1.57 
1.73 
0.27 
58.21 
0.92 
2.83 
7.01 
30.25 
3.38 
253.60 
X ^ for 14 degrees of freedom at .05 level = 23.585 .01 level = 
29.141 
.001 level= 36.123 
From the raw data, a table was constructed showing 
the number of persons suffering from trachoma classified according 
to 15 States, sex and 9 age groups. As this table was quite 
unwieldy it has not been reported here. But an airidged table 
showing the ratios of actual sufferers to expected suffers has 
been given in Table 5.2.3.3. The expected sufferers were 
computed on the hypothesis of homogeneity for the classifications 
concerned. 
From scrutiny of Table 5.2.3.3. we can draw the 
following conclusionsi 
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The general pattern of the distribution is that in the 
first year of life trachoma is prevalent to the same extent in 
both the sexes. From 2 to 9 years males show a higher ratio than 
females i.e. male children have a higher prevalence than females. 
Then from 9 year onwards females found to suffer more than the males 
upto the age of 50 years. A high prevalence rate is found 
generally in the age groups 0-9 years and this is found to be 
dealing beyond 10 years of age. 
Table 5.2.3,3; 5.2.3.4; 5.2.3.5; 5.2.3.6 gives the age 
specific prevalence rates of trachoma in the low, medium and the 
high endemic regions and for all the regions combined. It will be 
seen irom the tables that in all the regions in general children 
below 10 years of age suffer from active trachoma more than in the 
remaining age groups. Also in the advanced age groups females 
tend to show a higher prevalence of total trachoma than males. 
In order to test the sex difference in respect of total 
trachoma prevalence, sign test was applied. The assumption made 
here is that the variable under consideration has a continuous 
distribution. The attention is focussed on the direction of the 
difference in the prevalence rates between the sex in each age 
group. Under the Hull Hypothesis (H(Q) we would expect the number 
of pairs which have P|,. > Pp to equal the number of pairs which 
have P|vi<Pj, ±,e» If the null hypothesis is true we will expect 
about half the difference to be negative and half to be positive. 
H is rejected if too few differences in one sign occur. 
o 
:^:»>., y I \? ^ Cont'd, on page 95... 
fSf 
n \ 
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Age groups High Endemic 
( i n y e a r s ) PM - PF 
(3) 
L. 1 
2- 4 
5- 9 
10-14 
15-19 
20-29 
30-39 
40-49 
50-59 
60 + 
* 
+ 
+ 
-
+ 
+ 
-
-
-
->» 
Medium andemic 
PM - PF 
(2) 
+ 
Low Sndemic 
PM - PF 
(1) 
l^ fumber wi th 
Fewer s i gns 
Number of 
o b s e r v a t i o n s 
P 0, 
5 
10 
.387 
1 
10 
0 .011 0 . 
2 
10 
055 
pM = Prevalence raxe of total trachoma in Males. 
PF = Prevalence rate of total trachoma in Females. 
P From the table of probabilities associated with values as 
small as observed,- values of X in the Binomial Test. 
TABLE 5 . 2 . 3 . 3 . 
SUMl-iMY i 
DIAatiOSlS 
Tr.O 
TRACHOMA FRKii; 
I r . D 
TRACiiOi-iA DUBIUH 
T r . I 
T r . I I 
T r . I l l . 
aUB TOTAL 
AGTlVii) TxtAGxiOMA 
TR. IV 
( H e a l e d ) 
TOTAL TRAGiiCMA 
TOTAL ESAiiMKD 
U-^ ALYSIS OF GLIL 
(P2 
SEX 
No. 
'i 
Ho. 
i 
Wo. 
1'* 
No. 
Ko. 
/* 
No. 
1» 
l > J O . 
k 
1^0. 
/i 
No. 
^^  
M 
1048 
9 8 . 5 0 
3 
0 . 2 8 
8 
0 . 7 5 
5 
0 . 4 7 
mm 
-
1 3 
1 .22 
« H 
-
13 
1.22 
1064 
1 0 0 . 0 0 
a GAL Fj-iiDIpjGS 11: ALL 
i-evalence 
/ 1 
F 
1153 
9 8 . 5 5 
3 
0 . 2 6 
1 1 
0 . 3 4 
3 
0 . 2 6 
.^  
-
14 
1.20 
«• 
-
14 
1 .20 
1170 
100 .00 
of Tracnoxfla 
T o t a l 
2201 
9 8 . 5 2 
6 
0 . 2 7 
9 
0 . 8 5 
8 
0 . 3 6 
.. 
-
27 
1«21 
_ 
-
27 
1 . 2 1 
2234 
1 0 0 . 0 0 
Pi;iRLOi^ .S EXAi-iliiSD OF THE LOW 
l e s s t h a n 10 per-
AGH liv' 
\-l 
2196 
9 4 . 2 1 
12 
0 . 5 1 
92 
3 . 9 5 
30 
1 .29 
_ 
-
122 
5 . 2 3 
1 
0 . 0 4 
123 
5 . 2 8 
2331 
1 0 0 . 0 0 
YEARS 
2 - 4 
F 
2118 
9 4 . 7 2 
11 
0 . 4 9 
72 
O • £lt^ 
33 
1 .48 
_ 
-
105 
4 . 7 0 
2 
0 .C9 
107 
4 . 7 9 
2236 
1 0 0 . 0 0 
c e n t ) 
T o t a l 
4314 
9 4 . 4 6 
23 
0 . 5 0 
164 
3 . 5 9 
6 3 
1 .38 
_ 
-
227 
4 . 7 9 
3 
0 . 0 7 
230 
5 . 0 4 
4567 
1 0 0 . 0 0 
ENDSMIC 
• 
M 
3134 
9 3 . 4 7 
12 
0 . 3 5 
107 
3 . 1 9 
8 8 
2 . 6 2 
6 
0 . 1 8 
201 
5 . 9 9 
6 
0 . 1 8 
207 
6 . 1 7 
3353 
1 0 0 . 0 0 
REGION 
5-9 
F 
3083 
9 2 . 4 7 
11 
0 . 3 3 
125 
3 . 7 5 
102 
3 . 0 6 
7 
0 . 2 1 
234 
7 . 0 2 
6 
0 . 1 8 
240 
7 . 2 0 
3334 
1 0 0 . 0 0 
T o t a l 
6217 
9 2 . 9 7 
23 
0 . 3 4 
232 
3 . 4 7 
190 
2 . 8 4 
1 3 
0 . 2 1 
4 3 5 
6 . 5 1 
12 
0 . 1 8 
4 4 7 
6 . 6 8 
6687 
1 0 0 . 0 0 
Con t ' d . . . 
TABLE 5 . 2 . 3 . 3 . ( C o n t ' d . ) 
DIAGi^OSlS 
Tr.O 
THAGHOM FREE 
T r . D 
TRAGHOM DUBIU'M 
Tr . I 
T r . I I 
Tr . I l l 
SUB TOTAL 
ACTIVE TRACHOMA 
• T r . IV. 
( H e a l e d ) 
TOTAL THAGliOMA 
TOTAL EXAMINi^ D 
SEX 
No, 
$ 
No. 
Wo. 
% 
No. 
No. 
No. 
No. 
% 
No. 
$ 
No. 
7" 
M 
2209 
95 .65 
1 
0 .04 
39 
1.62 
53 
2.20 
4 
0 .16 
96 
3.98 
8 
0 .33 
104 
4 . 3 1 
2414 
100.00 
/ 10-
F 
2005 
91.97 
4 
0 .18 
53 
2 . 4 3 
100 
4 . 5 9 
8 
0 . 3 7 
161 
7 . 3 9 
10 
0 . 4 6 
171 
7 . 8 4 
2180 
1 0 0 . 0 0 
•14 , , 
T o t a l 
4514 
9 3 . 9 0 
5 
0 . 1 1 
92 
2 . 0 0 
1 5 3 
3 . 3 3 
12 
0 . 2 6 
257 
5 .59 
18 
0 . 3 9 
275 
5 . 9 9 
4594 
1 0 0 . 0 0 0 
AGE IN 
/ 
M 
1259 
9 7 . 5 2 
1 
0 . 0 8 
10 
0 . 7 7 
13 
1 .01 
2 
0 . 1 5 
25 
1 .94 
6 
0 . 4 6 
3 1 
2 . 4 0 
1291 
1 0 0 . 0 0 
YEARS 
.15-19 .,. ..:.. 
F 
1479 
9 5 . 6 7 
-
22 
1 .42 
3 3 
2 . 1 3 
3 
0 . 1 9 
58 
3 . 7 5 
9 
0 . 5 8 
57 
4 . 3 3 
1546 
1 0 0 . 0 0 
T o t a l 
2738 
9 5 . 5 1 
1 
0 . 0 4 
32 
1 .13 
46 
1 .62 
5 
0 . 1 8 
8 3 
2 . 9 3 
15 
0 . 3 3 
98 
3 . 4 5 
2837 
1 0 0 . 0 0 
M 
2706 
9 8 . 2 2 
1 
0 . 0 4 
9 
0 . 3 3 
7 
0 . 2 5 
7 
0 . 2 5 
23 
0 . 8 3 
25 
0 . 9 1 
48 
1 .74 
2755 
1 0 0 . 0 0 
20 -29 
J. 
3553 
9 6 . 6 3 
3 
0 . 0 8 
26 
0 . 7 1 
32 
0 . 8 7 
21 
0 . 5 7 
79 
2 . 1 5 
42 
1.14 
1 2 1 
3 . 2 9 
3677 
1 0 0 . 0 0 
' 
T o t a l 
6259 
9 7 . 3 1 
4 
0 . 0 6 
35 
0 . 5 4 
39 
0 . 6 1 
28 
0 . 4 4 
102 
1 .59 
67 
1 .04 
169 
2 . 5 2 
6432 
1 0 0 . 0 0 
C o n t ' d . 
Table 5 .2 .3 .3 . (Cont'd.) 
DIAGNOSIS 
Tr.O 
TRAGiiOMA F REE 
T r . D 
TRACHOMA DUBIUM 
T r . I 
T r . I I 
T r . I I I 
- SUB TOTAL 
ACTIVE TRACHOMA 
T r . IV 
( H e a l e d ) 
TOTAL TRACHOMA 
TOTAL EXAtxINED 
sax 
No. 
No. 
No. 
% 
No. 
No. 
% 
No. 
% 
No. 
% 
No. 
No. 
% 
M 
2220 
9 8 . 1 4 
2 
0 . 0 9 
4 
0 . 1 8 
9 
0 . 4 0 
5 
0 . 2 2 
18 
0 . 8 0 
22 
0 . 9 7 
40 
1 .77 
2262 
1 0 0 . 0 0 
1 \ 
- 3 0 - 3 9 
F T o t a l 
2783 
9 6 . 1 6 
2 
0 . 0 7 
6 
0 . 2 1 
22 
0 . 7 6 
17 
0 . 5 9 
4 5 
1 .55 
64 
2 . 2 1 
109 
3 . 7 7 
2894 
1 0 0 . 0 0 
5003 
9 7 . 0 3 
4 
0 . 0 8 
10 
0 . 1 9 
3 1 
0 . 6 0 
22 
0 . 4 3 
6 3 
1 .22 
86 
1 .67 
149 
2 . 8 9 
5156 
1 0 0 . 0 0 
. . *- AGS 
M 
1880 
9 6 . 9 6 
3 
0 . 1 5 
— 
5 
0 . 2 6 
9 
0 . 4 6 
14 
0 . 7 2 
42 
2 . 1 7 
56 
2 . 8 9 
1939 
1 0 0 . 0 0 
IN YEA 
4 0 - 4 9 
F 
2224 
9 5 . 6 6 
-
2 
0 . 0 9 
5 
0 . 2 1 
2 1 
0 . 9 0 
28 
1.20 
7 3 
3 . 1 4 
101 
4 . 3 4 
2325 
1 0 0 . 0 0 
tis. 
T o t a l 
4104 
9 6 . 2 5 
3 
0 . 0 7 
2 
0 . 0 5 
10 
0 . 2 3 
30 
0 . 7 0 
42 
0 . 9 8 
115 
2 . 7 0 
157 
3 . 6 8 
4264 
1 0 0 . 0 0 
-t 
M 
1316 
9 7 . 1 2 
.. 
-
1 
0 . 0 7 
7 
0 . 5 2 
8 
0 . 5 9 
3 1 
2 . 2 9 
39 
2 . 8 8 
1355 
1 0 0 . 0 0 
, 
50-59^ 
F 
1505 
9 5 . 6 2 
1 
0 . 0 6 
^^ 
3 
0 . 1 9 
10 
0 . 6 4 
13 
0 . 8 3 
55 
3 . 4 9 
68 
4 . 3 2 
1574 
1 0 0 . 0 0 
T o t a l 
2 8 2 1 
9 6 . 3 1 
1 
0 . 0 3 
: 
4 
0 . 1 4 
17 
0 . 5 8 
2 1 
0 . 7 2 
86 
2 . 9 4 
107 
3 . 6 5 
2929 
1 0 0 . 0 0 
C o n t ' d . . 
QO 
TABLE 5 . 2 . 3 . 3 . ( C o n t ' d . ) 
- DIAGNOSIS 
TRACHOMA FREE 
T r . D 
TRAGHOM nJBlUiM 
T r . l 
T r . I I 
T r . I I I 
SUB TOTAL 
ACTIVE TRACHOMA 
T r . I V 
( H e a l e d ) 
TOTAL TRAGHOM 
TOTAL EXAMINED 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
' M 
1169 
9 6 . 6 1 
-
-
1 
0 . 0 8 
8 
0 . 6 6 
9 
0 . 7 4 
32 
2 . 6 4 
4 1 
3 . 3 8 
1210 
1 0 0 . 0 0 
. aQ.+-
F 
1289 
9 4 . 9 2 
-
-
2 
0 . 1 5 
15 
1 .10 
17 
1 .25 
52 
3 . 8 2 
69 
5 . 0 8 
1358 
1 0 0 . 0 0 
" " T o t a l 
2458 
9 5 . 7 2 
-
-
3 
0 . 1 2 
23 
0 . 9 0 
26 
1 .01 
84 
3 . 2 7 
110 
4 . 2 8 
2568 
1 0 0 . 0 0 
AGE IN YEARS 
__uHsiiaM 
M F T o t a l 
11 12 
• -
_ _ 
_ _ -
_ _ 
_ _ 
_ _ 
- • _ -
11 12 
1 0 0 . 0 0 1 0 0 . 0 0 IOC 
23 
23 
) .00 
n_.i-i_-i 
M 
19248 
8 6 . 3 1 
35 
0 . 1 8 
269 
1 .35 
212 
1.06 
48 
0 . 2 4 
529 
2 . 6 5 
173 
0 . 8 7 
702 
3 . 5 1 
19985 
1 0 0 . 0 0 
0T4L 
F 
21204 
9 5 . 0 6 
35 
0 . 1 6 
317 
1 .42 
335 
1 .50 
102 
0 . 4 6 
754 
3 . 3 8 
3 1 3 
1.40 
106S 
4 . 7 8 
22306 
1 0 0 . 0 0 
— ^ ^ 
T o t a l 
40452 
9 5 . 6 5 
70 
0 . 1 7 
586 
1 .39 
547 
1 .29 
150 
# . 3 5 
1283 
3 . 0 3 
486 
1 . 1 5 
1769 
4 . 1 8 
4 2 2 9 1 
1 0 0 . 0 0 
QO 
l>3 
TABLE._5,_2..3,.4. 
£Mi4£i^-MAL Y^L§.-0£_C^ OINtiS _ l l_ ALL. JLERSOWS _ S a M M | ^ 0 O ^ 
(P reva lence of Trachoma 10-40 percent )" 
• _ ^ __ I ___ 2 ^ i ' ^ __._ ;__ ^ ' ^ ;__ 
" _ Z. II ~~^  IIII_~I~ 'ZIZ AGB '"ill YMHS__ n i l ^I'll 
"Z- 1 . - - - - 2-4 ~ ' '" 5 ^ 9 " " • 
DilGl?08IS SEX M " F Tota l M F f o t a l M ' ^T 
Tr.O KG. 1076 1117 2193 2506 2299 4805 3652 3284 
TRACHOMA FREE % 92 .04 93 .01 92 .53 79 .83 79 .41 79 .63 78 .81 77 .51 
Tr. D No. 12 6 18 27 29 56 31 23 
TRACHOMA 0UBIUM % 1.03 0.50 0.76 0.86 1.00 0.93 0.67 0.54 
Tr.I No. 69 62 131 328 318 646 314 257 
% 5.90 5.16 5.53 10.45 10.98 10.71 S.78 6.07 
Tr.II No. 11 14 " 25 246 216 462 445 455 
% 0.94 1.17 1.05 7.84 7.46 7.66 9.60 10.97 
Tr.lII No. - 2 2 20 18 38 138 167 
% 0.17 0.08 0.54 0.62 0.63 2.98 3.94 
SUB TOTAL No. 80 78 158 594 553 1146 897 889 
ACTIVE TRAGHOM % 6.84 6.50 6.67 18.92 19.07 18.99 12.36 20.98 
Tr.IV No. 1 - 1 12 15 27 54 41 
(Healed) % 0.09 - 0.04 0.38 0.52 0.45 1.17 0.97 
TOTAL TRACHOMA No. 81 78 159 606 567 1173 951 930 
><5 6 .93 6.50 6 .71 19 .31 19.59 19.44 20.52 24.95 
TOTAL EXAiilNBD No. 1169 1201 2370 3139 2895 6034 4534 4237 
i 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
To ta l 
6936 
78 .19 
54 
0 . 6 1 
571 
6.44 
910 
10.26 
305 
3.44 
1786 
20 .13 
95 
1.07 
1881 
21.20 
8871 
100.00 
Table 5 . 2 . 3 . 4 . (Cont 'd . ) 
DIAGNOSIS 
Tr.O 
TRACHOMA FREE 
I r . D 
TMCiiDMA lUBIUM 
T r . I 
T r . I I 
T r . I I l 
SUB TOTAL 
ACOflVE THACnOMA 
T r . I V 
( H e a l e d ) 
TOTAL TRAGHOliA. 
TOTAL EXAMINED 
' '"SBX'" 
No. 
% 
No. 
No. 
% 
No. 
/^  
No. 
/^  
No. 
f^ 
No, 
% 
No. 
>^  
No. 
% 
M 
2539 
79 .12 
17 
0 .53 
150 
4 .67 
170 
5.30 
236 
7 .35 
556 
17.33 
97 
3.02 
653 
20.35 
3209 
100.00 
~ ' 10-14 
F 
1702 
74.75 
15 
0.66 
155 
6.85 
142 
6.24 
172 
7.55 
470 
20.64 
90 
3.95 
560 
24.59 
2277 
100.00 
" T o t a l " 
4241 
77 .31 
32 
0.58 
306 
5.58 
312 
5.69 
408 
7.44 
1026 
18.10 
187 
3 .41 
1213 
22 .11 
5486 
100.00 
1747 
82.37 
13 
0 . 6 1 
58 
2 .73 
52 
2.45 
158 
7.45 
268 
12.64 
9 3 
4 .38 
361 
17.02 
2121 
100.00 
"IN' "YEARS" 
^L15-1.9___ 
F 
1500 
79.87 
8 
0 . 4 3 
112 
5.96 
45 
2.40 
92 
4.90 
249 
13.26 
1 2 1 
6.44 
370 
19.70 
1878 
100.00 
T o t a l " " 
3247 
81.20 
2 1 
U.52 
170 
4 , 2 5 
97 
2 .43 
250 
6.25 
517 
12.93 
214 
5.35 
731 
IS . 28 
3999 
100.00 
M 
3248 
80 .82 
1 3 
0 .32 
79 
1.97 
67 
1.67 
296 
7.37 
442 
11.00 
316 
7.86 
758 
18.86 
4090 
100.00 
" 20-29 
F 
3639 
74 .91 
7 
0.14 
217 
4 .47 
99 
2.04 
290 
5.97 
606 
12.47 
606 
12.47 
1212 
24.95 
4858 
100.00 
""""lotaf 
6887 
77 ,58 
20 
0 . 2 3 
296 
3 .33 
166 
1.87 
586 
6.60 
1048 
1 1 , 8 1 
922 
10.39 
1970 
22,19 
8877 
100,00 
Gont' d . . . 
QO 
T a b l e 5 . 2 . 3 . 4 . ( C o n t ' d . ) 
DIAGHOBIS 
.30.-^2. 
.IM,_._XJSARSL 
"''"'4Q-49" 
SKS H F T o t a l M F T o t a l 
•5Q-.59 
F T o t a l 
Tr.O 
TRACilOiO. FREE ;» 
3210 
8 1 . 5 8 
2005 
7 9 . 1 9 
6115 
7 7 . 3 7 
2214 
7 5 . 5 9 
1944 
7 2 . 2 1 
4158 
7 3 . 9 7 
1328 
7 0 . 9 4 
1161 
7 0 . 9 2 
2489 
7 0 . 9 3 
T r . D 
TRACiiDMA IXJBIUM 
i^o. 6 
0.50 
1 
0 . 0 3 
7 
0 . 0 9 
o 
0 . 1 7 
3 
0 . 1 1 
8 
0 . 1 4 
2 
0 . 1 1 
2" 
0 . 0 6 
T r . I 50 
1 .27 
108 
2.72 
158 
i.OO 
35 
1 .19 
4 0 
1 .49 
75 
1 .33 
3 
0 . 1 6 
8 
1.10 
2 1 
0 . 6 0 
T r . I I No. 33 
0.84 
36 
0 . 9 1 
69 
0 . 8 7 
19 
0 . 5 5 
20 
0.74 
39 
0 . 6 9 
5 
0.27 
7 
0 .43 
12 
0 . 3 4 
T r . I I I No. 243 
6 . 1 8 
236 
5 . 9 5 
479 
6 . 0 6 
154 
5 .26 
120 
4 . 4 6 
274 
4 .87 
9 3 
4 . 9 7 
8 1 
4 . 9 5 
174 
4 . 9 6 
SUB TOTIL No. 326 380 
ACTIVE T RACHO MA $ 8 . 2 8 9 . 5 7 
706 
8 . 9 3 
208 
7 . 1 0 
180 
6 . 6 9 
388 
6 . 9 0 
1 0 1 
5 . 4 0 
106 
6 . 4 8 
207 
5 . 9 0 
T r . I V 
( H e a l e d ) No, -1 
70 
393 
9 . 9 9 
583 
1 7 . 2 1 
1076 
1 3 . 6 1 
502 
1 7 . M 
565 
2 0 . 9 9 
1067 
1 8 . 9 8 
4 4 1 
2 3 . 5 6 
370 
22.60 
8 1 1 
2 3 . 1 1 
TOTAL TRACHOMA No. 719 
1 8 . 2 7 
1063 
2 6 . 7 8 
1782 
2 2 . 5 6 
710 
2 4 . 2 4 
745 
27.67 
1455 
2 5 . 8 9 
542 
2 8 . 9 5 
476 
2 9 . 0 8 
1018 
2 9 . 0 1 
TOTAL EXA^aKED i\lO. 3935 
1 0 0 . 0 0 
3969 
1 0 0 . 0 0 
7904 
1 0 0 . 0 0 
2929 
1 0 0 . 0 0 
2692 
1 0 0 . 0 0 
5621 
1 0 0 . 0 0 
1872 
1 0 0 . 0 0 
1637 
1 0 0 . 0 0 
3509 
1 0 0 . 0 0 
G o n t ' d . . . 
QO 
Table 5 .2 .3 .4 (Cont 'd . ) 
DIAGNOSIS 
Tr.p 
TRACHOMA FREE 
T r . D . 
TRACHOMA DUBIUM 
T r . I 
• T r . I I 
T r . I I I 
SUB TOTAL 
ACTIVE TRACHOMA 
T r . I V 
( H e a l e d ) 
TOTAL TRACHOMA 
TOTAL EXAMINED 
SEX 
No. 
% 
No. 
% 
No. 
% 
No. 
No. 
No. 
No. 
No. 
of 
No. 
% 
• < , , . . 
M 
1093 
75.12 
-
o 
0 . 2 1 
6 
0 . 4 1 
4 5 
2 . 0 9 
54 
3 . 7 1 
308 
2 1 . 1 7 
362 
2 4 . 8 8 
1455 
1 0 0 . 0 0 
, 60 + 
F 
1127 
7 3 . 2 3 
1 
0 . 0 6 ^ 
6 
0 . 3 9 
3 
0 . 1 9 
52 
3 . 3 0 
6 1 
3 . 9 6 
350 
2 2 . 7 4 
4 1 1 
2 6 . 7 1 
1539 
1 0 0 . 0 0 
\ 
T o t a l 
2220 
7 4 . 1 5 
1 
0 . 0 3 
9 
0 . 3 6 
9 
0 . 3 0 
97 
3 . 2 4 
115 
3 . 8 4 
658 
2 1 . 9 8 
7 7 3 
2 5 . 8 2 
2994 
1 0 0 . 0 0 
AGE 
M 
40 
9 3 . 0 2 
-
2 
4 . 6 5 
-
-
2 
4 . 6 5 
1 
2 . 3 3 
3 
6 . 9 8 
4 3 
1 0 0 . 0 0 
IN • YEARS 
' UNKNOWN' 
F 
29 
8 7 . 8 8 
-
2 
6 . 0 6 
1 
3 . 0 3 
1 
3 . 0 3 
4 
1 2 . 1 2 
-
4 
1 2 . 1 2 
33 
1 0 0 . 0 0 
T o t a l 
69 
9 0 . 7 9 
M * 
4 
5 . 2 6 
1 
1 .32 
1 
1 .32 
6 
7 . 8 9 
1 
1 .32 
7 
9 . 2 1 
76 
1 0 0 . 0 0 
M 
22653 
7 9 . 4 1 
126 
0 . 4 4 
1091 
3 . 8 2 
1054 
3 . 7 0 
13S3 
4 . 8 5 
3528 
1 2 . 3 7 
2218 
7 . 7 8 
5746 
2 0 . 1 4 
28525 
1 0 0 . 0 0 
• TOTAL 
F 
20707 
7 6 . 0 8 
9 3 
0 . 3 4 
1296 
4 . 7 6 
1048 
3 . 8 4 
1 2 3 1 
4 . 5 2 
3575 
1 3 . 1 4 
2841 
1 0 . 4 4 
6416 
2 3 . 5 7 
27216 
1 0 0 . 0 0 
1 
T o t a l 
43360 
7 7 . 7 9 
219 
0 . 3 9 
2387 
4 . 2 8 
2102 
3 . 7 7 
2614 
4 . 6 9 
7 1 0 3 
1 2 . 7 4 
5059 
9 . 0 8 
12162 
2 1 . 8 2 
55741 
1 0 0 . 0 0 
TABLE 5 . 2 . 3 . 5 . 
SUMMArtY M 
DIAGNOSIS 
Tr.O 
TRACHOMA *FRSJ5 
T r . D 
TRACHOMA msIUM 
T r . I 
T r . I I 
T r . I I I 
SUB TOTAL 
ACTIVE TRACHOMA 
T r . I V 
( H e a l e d ) 
TOTAL TRACHOMA 
TOTAL EXAMINED 
lALYSIS 
-•i 
SEX 
No 
No. 
No. 
i 
No. 
No. 
No. 
No. 
No. 
OF CLIN I 
M 
1778 
7 5 . 3 7 
55 
2 . 3 6 
379 
1 6 . 2 8 
104 
4 . 4 7 
8 
0 . 3 4 
4 9 1 
2 1 . 0 9 
4 
0 . 1 7 
4 9 5 
2 1 . 2 6 
2328 
1 0 0 . 0 0 
CAL FINDINGS IN ALL 
( P r e v a l e n c e o 
L^ 1 
¥_ 
1678 
7 8 . 5 9 
4 1 
1 .92 
314 
1 4 . 7 2 
90 
4 . 2 2 
8 
0 . 3 7 
412 
1 9 . 3 0 
4 
0 . 1 9 
416 
1 9 . 4 8 
2135 
1 0 0 . 0 0 
...-To tal..,,.., 
3456 
7 7 . 4 4 
96 
2 . 1 5 
693 
1 5 . 5 3 
194 
4 . 3 5 
16 
0 . 3 6 
903 
2 0 . 2 3 
8 
0 . 1 8 
PERSONS EXAMINED OF THE HIGH 
f Trachoina 40 p e r c e n t ) 
AGS IN YEARS 
2 - 4 
. _ j i 
2440 
5 6 . 1 2 
104 
2 . 3 9 
953 
2 1 . 9 2 
692 
1 5 . 9 2 
99 
2 . 2 8 
1744 
4 0 . 1 1 
60 
1 .38 
9 1 1 1804 
. 2 0 . 4 1 4 1 . 4 9 
4463 
1 0 0 . 0 0 
4438 
1 0 0 . 0 0 
F 
5 7 . 1 2 
87 
2 . 2 5 
8 2 1 
2 1 . 1 9 
612 
1 5 . 8 0 
1 0 3 
2 . 6 6 
1536 
3 9 . 6 5 
38 
0 . 9 8 
16S3 
4 0 . 6 0 
3874 
1 0 0 . 0 0 
— 
....-T(ita,l. 
4 6 5 3 
5 6 . 6 0 
191 
2 . 3 2 
1774 
2 1 . 5 8 
1304 
1 5 . 8 6 
202 
2 . 4 6 
3280 
3 9 . 8 9 
98 
1 .19 
3378 
4 1 . 0 7 
8222 
1 0 0 . 0 0 
ENDEMIC 
— — - ~ -
M_ 
2750 
4 1 . 5 7 
111 
1 .68 
8 0 3 
1 2 . 1 4 
1580 
2 3 . 8 9 
8 2 1 
1 2 . 4 1 
. 3204 
4 8 . 4 4 
550 
8 . 3 1 
3754 
5 6 . 7 5 
6615 
1 0 0 . 0 0 
REGION, 
5-9 
£.. .„„., . 
2280 
4 2 . 3 8 
69 
1 .28 
6 8 1 
1 2 . 6 6 
1308 
2 4 . 3 1 
605 
1 1 . 2 5 
2594 
4 8 . 2 2 
437 
8 . 1 2 
3031 
5 6 . 3 « 
5380 
1 0 0 . 0 0 
T a t a l -
5030 
4 1 . 9 3 
180 
1 .50 
1484 
1 2 . 3 7 
2888 
2 4 . 0 8 
1426 
1 1 . 8 9 
5798 
4 8 . 3 4 
987 
8 . 2 3 
6 7 8 5 
5 6 . 5 7 
11995 
1 0 0 . 0 0 
C o n t ' d . . . 
QO 
Table 5 .2 .3 .5 . (Cont'd.) 
DIAGNOSIS" "' 
Tr.O 
TRAGHOFiA FliSjj] 
T r . D 
THAGHOMA CUBIUM 
T r . I 
T r . I I 
T r . I I I 
SUB TOTAL 
ACTIVE TRACHOMA 
T r . IV 
( H e a l e d ) 
TOTAL THAGHOMA 
TOTAL EXAMINED 
' SEX 
N o . 
% 
N o . 
% 
N o . 
7» 
No. 
N o . 
% 
No. 
% 
No. 
No. 
No. 
% 
J . 
1910 
36.54 
58 
1.11 
278 
5.32 
771 
14.75 
1015 
19.42 
2064 
39.49 
1195 
22.86 
3259 
62.34 
5227 
100.00 
_1 i^O_-
F 
1344 
35.65 
46 
1.22 
183 
4.8g 
515 
13.66 
819 
21.72 
1517 
40.24 
863 
22.89 
2380 
63.13 
3770 
100.00 
14 ' 
"Totii 
3254 
36.51 
104 
1.16 
461 
5.12 
1286 
14.29 
1834 
20.38 
3581 
39.30 
2058 
22.87 
5639 
62.68 
8997 
100.00 
A^GE__ 
M 
1086 
3 4 . 4 7 
40 
1 .28 
67 
2 . 1 4 
216 
6 . 8 9 
759 
2 4 , 2 3 
1042 
3 3 . 2 4 
971 
3 0 . 9 9 
2013 
6 4 . 2 5 
3133 
1 0 0 . 0 0 
_IN___YEARS. 
' 1 5 - 1 9 " 
F 
876 
3 8 . 8 0 
29 
1 .28 
4 2 
1.86 
154 
6 . 8 2 
512 
708 
3 1 . 3 6 
645 
2 8 . 5 7 
1353 
5 9 . 9 2 
2258 
1 0 0 . 0 0 
" ' T o t a l " 
1956 
3 6 . 2 8 
69 
1 ,28 
109 
2 . 0 2 
370 
6 . 8 6 
1271 
2 3 . 5 8 
1750 
3 2 . 4 6 
1616 
2 9 . 9 8 
3366 
6 2 . 4 4 
5 3 9 1 
1 0 0 . 0 0 
M 
1975 
3 4 . 0 0 
48 
0 . 8 3 
60 
1 .03 
243 
4 . 1 8 
1250 
^ J. • Oo 
1553 
24.73 
2233 
38.44 
3786 
65.17 
5809 
100.00 
'Z2Q-29I 
F 
2145 
35.86 
38 
0.64 
63 
0.72 
192 
3.21 
1471 
24.59 
1706 
28.52 
2093 
34.99 
3799 
83.50 
5982 
100.00 
-
Total 
£ 
4120 
34.94 
87 
0.73 
103 
0.87 
435 
3.69 
2721 
23.08 
3259 
27.64 
4326 
36.69 
7585 
64.33 
11791 
100.00 
Cont 'd. . . 
QO 
Table 5 . 2 . 3 . 5 . ( C o n t ' d . ) 
DIAGNOSIS 
Tr.O 
TRACHOMA FREE 
Tr . D 
TRACHOMA mBIUM 
T r . I 
T r . I I 
T r . I I I 
SUB TOTAL 
ACTIVE TRACHOMA 
T r . I V 
( H e a l e d ) 
TOTAL TRACHOMA 
TOTAL EXAMINED 
SEX 
No. 
No. 
% 
No. 
No. 
% 
No. 
% 
No.-
7o 
No. 
% 
No. 
,-•-/ 
/« 
No. 
i 
1458 
29.85 
28 
0.57 
19 
0.39 
79 
1.62 
Til 
15.31 
875 
17 .31 
2524 
51.67 
3399 
69 .58 
4885 
100.00 
J_5ar39 
F 
1488 
28.60 
16 
0 . 3 1 
2 1 
0.40 
8 1 
1.56 
1090 
20.95 
1192 
22.91 
2566 
48 .17 
3698 
71.09 
5202 
100.00 
Tota l 
2946 
29 .21 
4 4 
0.44 
- 40 
0.40 
160 
1.59 
1867 
18 .51 
2057 
20.49 
5030 
49 .87 
7097 
70.36 
10087 
100.00 
AGE i r 
M 
1027 
23 .71 
28 
0.65 
14 
0.32 
34 
0.78 
OO^ 
12.79 
602 
13.99 
2675 
61 .75 
3277 
75 .65 
4332 
100.00 
i YEARS 
4Q-49 
F 
907 
22.60 
14 
0.34 
1 
0.90 
52 
1.24 
7 3 1 
17 .51 
791 
18.95 
2463 
58.39 
3254 
77.94 
4175 
100.00 
1 
1934 
22.59 
42 
0.49 
22 
0.25 
86 
1.01 
1285 
15 .11 
1393 
16 .38 
5138 
60 .43 
6531 
76 .82 
8507 
100.00 
i 
M 
505 
17.49 
14 
0.48 
7 
0.24 
17 
0.59 
350 
12.12 
374 
12 .95 
1994 
69.07 
2368 
82 .02 
2887 
100.00 
50-59 
F 
386 
14.30 
9 
0.33 
1 
0.04 
9 
0 .33 
430 
15.93 
440 
16.30 
1864 
69.06 
2304 
85 .36 
2699 
100.00 
— j . , ^ 
Tota l 
8 9 1 
15.95 
23 
0 . 4 1 
8 
0.14 
26 
0 .47 
780 
13.36 
814 
14.57 
3858 
69 .07 
4672 
83 .64 
5586 
100.00 
Cont' d. . . . 
— 
Table 5 ,2»3.5. (Cont 'd . ) 
DIAGMOSIS 
Tr .O 
TRACHOMA FREE 
T r . D 
TRACHOMA EUBIUM 
T r . I 
T r . I I 
T r . I I I 
SUB TOTAL 
ACTIVE TRACHOMA 
T r . I V 
( H e a l e d ) 
TOTAL TRACHOMA 
TOTAL EXAMINED 
/ 
QEl 
No, 
No. 
No. 
No. 
No. 
No. 
No. 
No, 
No. 
% 
T 
M 
266 
1 0 . 9 1 
9 
0 . 3 7 
1 
0 . 0 4 
3 
0 . 1 2 
2S6 
1 0 . 9 1 
270 
1 1 . 0 7 
1893 
7 7 . 4 4 
2163 
8 8 . 7 2 
2438 
1 0 0 . 0 0 
60 + 
F 
227 
1 0 . 2 7 
1 
0 . 0 4 
4 
0 . 1 8 
5 
0 . 2 3 
270 
1 2 . 2 2 
279 
1 2 . 6 2 
1703 
7 7 . 0 6 
1982 
8 9 . 6 8 
2210 
1 0 0 . 0 0 
T o t a l 
4 9 3 
1 0 . 6 1 
10 
0 . 2 2 
5 
0 . 1 1 
8 
0 . 1 7 
536 
1 1 . 6 3 
549 
1 1 . 8 1 
3596 
7 7 . 3 7 
4 1 4 5 
8 9 . 1 8 
4648 
1 0 0 . 0 0 
AGE IN 
M 
51 
-
2 
2 , 6 0 
1 
1 ,30 
2 
2 . 6 0 
5 
6 . 4 9 
2 1 
2 7 . 2 7 
26 
3 3 . 7 7 
77 
1 0 0 , 0 0 
YEARS 
UFKMOWW 
p 
4 4 
6 5 , 6 7 
-
3 
4 , 4 8 
2 
2 , 9 9 
1 
1 ,49 
6 
8 , 9 6 
17 
2 8 . 3 7 
23 
67 
1 0 0 . 0 0 
T o t a l 
95 
6 5 . 9 7 
-
5 
3 , 4 7 
3 
2 . 0 8 
3 
2 . 0 8 
1 1 
7 . 6 4 
38 
2 6 . 3 9 
4 9 
3 4 . 0 3 
144 
1 0 0 . 0 0 
M 
15240 
3 6 , 2 2 
4 9 5 
1,18 
2583 
6 . 1 4 
3740 
8 . 8 9 
5 9 0 1 
1 4 . 0 2 
12224 
2 9 . 0 5 
14120 
3 3 . 5 6 
26344 
6 2 , 6 1 
42079 
1 0 0 , 0 0 
TOTAL 
F 
13588 
3 5 . 9 9 
350 
0 . 9 3 
2121 
5 . 6 2 
3020 
8 . 0 0 
6040 
1 6 . 0 0 
11181 
2 9 . 6 2 
12633 
3 3 . 4 6 
23814 
6 3 . 0 8 
37752 
1 0 0 . 0 0 
T o t a l 
28828 
3 6 . 1 1 
8 4 5 
1 .06 
4704-
5 . 8 9 
6760 
8 . 4 7 
11941 
1 4 . 9 6 
23405 
2 9 . 3 2 
26753 
3 3 . 5 1 
50158 
6 2 . 8 3 
7 9 8 3 1 
1 0 0 . 0 0 
C D 
DIAGNOSIS 
Tr.O 
TRAGHOi^ iA FREE 
Tr . D 
TRAGHOM lUBlUM 
T r . I 
T r . I I 
T r . I I I 
SUB TOTAL 
ACTIVE TRACHOMA 
T r . I V 
( H e a l e d ) 
TOTAL TiUGHOM 
TOTAL EXAMINED 
SEX 
No. 
% 
No. 
No. 
1> 
No. 
No. 
No. 
No. 
< 
No. 
No. 
SI 
M 
3902 
8 5 . 5 5 
70 
1 .53 
456 
1 0 . 0 0 
120 
2 . 6 3 
8 
0 . 1 8 
584 
1 2 . 8 0 
5 
0 . 1 1 
589 
1 2 . 9 1 
4 5 6 1 
1 0 0 . 0 0 
JMMAHY ANALYSIS OF 
, 
L- 1 
F 
3948 
8 7 . 6 2 
50 
1 .11 
387 
8 . 5 9 
107 
2 . 3 7 
10 
0 . 2 2 
504 
1 1 . 1 9 
4 
0 . 0 9 
508 
1 1 . 5 7 
4506 
1 0 0 . 0 0 
TOTAL 
7850 
8 6 . 5 8 
120 
1.32 
8 4 3 
9 . 3 0 
227 
2 . 5 0 
18 
0 . 2 0 
1088 
1 2 . 0 0 
9 
0 . 1 0 
1097 
1 2 . 1 0 
9057 
. 1 0 0 . 0 0 
TABLE 5 . 2 . 3 . 6 . 
CLINICAL FINDINGS 
•^  
AGE IN 
M 
7142 
7 2 . 7 4 
143 
1 .46 
1373 
1 3 . 9 8 
988 
8 . 8 6 
119 
1 . 2 1 
2460 
2 5 . 0 7 
73 
0 . 7 4 
2533 
2 5 . 8 0 
9818 
1 0 0 . 0 0 
' 
YEARS 
2 - 4 
!'• 
6630 
7 3 . 6 2 
127 
1 . 4 1 
1 2 1 1 
1 3 . 4 5 
861 
9 . 5 6 
121 
1 .34 
2193 
2 4 . 3 5 
55 
0 . 6 1 
2248 
2 4 . 8 6 
9005 
1 0 0 . 0 0 
IN ALL PERSONS EXAMINED. 
' 
TOTAL 
13772 
7 3 . 1 6 
270 
1 . 4 3 
2584 
1 3 . 7 3 
1829 
9 . 7 2 
240 
1 .28 
4 6 5 3 
2 4 . 7 2 
128 
0 . 6 8 
4 7 8 1 
2 5 . 4 0 
18823 
1 0 0 . 0 0 
^ 
M 
9536 
6 5 . 3 1 
154 
1 .05 
12244 
8 . 3 8 
2113 
1 4 . 4 7 
965 
6 . 6 1 
4302 
2 9 . 4 6 
610 
4 . 1 8 
4 a i 2 
3 3 . 6 4 
14602 
1 0 0 . 0 0 
f 
5-9 
F 
8647 
6 6 . 7 7 
103 
0 . 7 9 
1063 
8 . 2 1 
1875 
1 4 . 4 8 ' 
779 
6 . 0 1 
3717 
2 8 . 7 0 
484 
3 . 7 4 
4 2 0 1 
3 2 . 4 4 
12951 
1 0 0 . 0 0 
' 
TOTAL 
18183 
6 5 . 8 8 
257 
0 . 9 3 
2287 
8 . 3 0 
3988 
1 4 . 4 7 
1744 
6 . 3 3 
8019 
2 9 . 1 0 
1094 
3 . 9 7 
9 1 1 3 
3 3 . 0 7 
27553 
1 0 0 . 0 0 
C o n t ' d . . . 
SO 
Table 5.2.3.6. (Cont'd.) 
DIAGNOSIS 
Tr.O 
TRAGHOM FREE 
Tr.D 
TRAGIIDMA lUBlUM 
Tr.I 
Tr.II. 
Tr.III. 
SUB TOTAL 
ACTIVE TRACHOMA 
, Tr.IV^ (Healed) 
TOTAL TRACHOMA 
TOTAL EXAMINED 
SEX 
No, 
No, 
el 
No, 
A 
No. 
% 
No. 
No, 
No. 
% 
No. 
> 
• * 
M 
6758 
62.28 
76 
0.70 
467 
4.30 
994 
9.16 
1255 
11,57 
2716 
25.03 
1300 
11.98 
4015 
37.01 
10850 
100,00 
', . 10-14 
F 
5051 
51.40 
65 
0.79 
392 
4.76 
757 
9,20 
999 
12,14 
2148 
26.11 
963 
11.71 
3111 
37.81 
8227 
100.00 
' 
Total . 
11809 
61,90 
141 
0,74 
859 
4,50 
1751 
9,18 
2254 
11.82 
4864 
25,50 
2263 
11,86 
7127 
37,36 
19077 
100,00 
M 
4086 
62,43 
54 
0,83 
135 
2,06 
281 
4,29 
919 
14,04 
1335 
20.40 
1070 
16.35 
2405 
36.74 
6545 
100.00 
AGE IN YEARS 
; „„15-X9, 
F 
3855 
67,85 
37 
0,65 
176 
3,10 
232 
4,08 
607 
10,68 
1015 
17,86 
775 
13,64 
1790 
31,50 
5582 
100.00 
Total 
7941 
34,95 
91 
0,74 
311 
2.54 
513 
4.20 
1526 
12.48 
2350 
19.22 
1845 
15.09 
4195 
34.31 
12227 
100.00 
, ,,, V 1 , 1 
M 
7929 
63.01 
62 
0.49 
148 
1.18 
317 
2.52 
1553 
12,34 
2018 
16,04 
2574 
20.46 
4592 
36,49 
12583 
100,00 
20-29 
F 
9337 
64,32 
48 
0.33 
286 
1.97 
323 
1782 
12,28 
2391 
16,47 
2741 
18,88 
5132 
35.35 
14517 
100.00 
Cont 
Total 
17266 
63.71 
110 
0.41 
434 
1,60 
640 
2.36 
3335 
12.31 
4409 
16.27 
5315 
19.61 
9724 
35.88 
27100 
100,00 
.'d... 
i-9 
Table 5 . 2 . 3 . 6 . (Cont 'd . ) 
DIAGNOSIS 
Tr.O 
TRACHOMA FREE 
T r . D 
TRACHOMA lUBIUM 
T r . I 
T r . I I 
T r . I I I 
SUB TOTAL 
ACTIVE TRACHOMA 
T r . I V 
( H e a l e d ) 
TOTAL TRACHOMA 
TOTAL EXAMINED 
, 
SEX 
No. 
% 
No. 
| 0 ' 
No. 
% 
No. 
4. 
No. 
i 
No. 
% 
No. 
$ 
No. 
V 
M 
6888 
6 2 . 1 5 
36 
0 . 3 2 
73 
0 . 6 6 
121 
1 .09 
1025 
; 9 . 2 5 
1219 
1 1 . 0 0 
2939 
2 5 . 5 2 
4158 
3 7 . 5 2 
11082 
1 0 0 . 0 0 
30 -39 
F 
7176 
5 9 . 4 8 
19 
0 . 1 6 
135 
1.12 
139 
1 .15 
1343 
1 1 . 1 3 
1617 
1 3 . 4 0 
3253 
2 6 . 9 6 
4870 
4 0 . 3 6 
12065 
100000 
T o t a l 
14064 
3 0 . 7 6 
55 
0 . 2 4 
208 
0 . 9 0 
260 
1 .12 
2368 
1 0 . 2 3 
2836 
1 2 . 2 5 
6192 
2 6 . 7 5 
9028 
3 9 . 0 0 
23147 
1 0 0 . 0 0 
-. AGE 
M 
5121 
5 5 . 5 6 
36 
0 . 3 9 
49 
0 . 5 3 
58 
0 . 6 3 
717 
7 . 7 9 
824 
8 . 9 6 
3219 
3 4 . 9 9 
4 0 4 3 
4 3 . 9 5 
9200 
1 0 0 . 0 0 
IN .YEARS 
4 0 - 4 9 
F 
5075 
5 5 . 2 9 
17 
0 . 1 8 
50 
0 . 5 4 
77 
0 . 8 4 
872 
9 . 4 9 
999 
1 0 . 8 7 
3101 
3 3 . 7 4 
4100 
4 4 . 6 0 
9192 
1 0 0 . 0 0 
' 
T o t a l 
10196 
5 5 . 4 4 
5 3 
0 . 2 9 
99 
0 . 5 4 
135 
0 . 7 3 
1589 
8 . 6 4 
1823 
9 . 9 1 
6320 
3 4 . 3 6 
8 1 4 3 
4 4 . 2 7 
18392 
1 0 0 . 0 0 
-
M 
3149 
5 1 . 5 0 
16 
0 . 2 6 
10 
0 . 1 6 
23 
0 . 3 8 
450 
7 . 3 6 
4 8 3 
7 . 9 0 
2466 
4 0 . 3 3 
2949 
4 8 . 2 3 
6114 
1 0 0 . 0 0 
4 
5 0 - 5 9 
F 
3052 
5 1 . 6 4 
10 
0 . 1 7 
19 
0 . 3 2 
19 
0 . 3 2 
5 2 1 
8 . 8 2 
559 
9 . 4 6 
2289 
3 8 . 7 3 
2848 
4 8 , 1 9 
5910 
1 0 0 . 0 0 
' 
T o t a l 
6 2 0 1 
5 1 . 5 7 
26 
0 . 2 2 
29 
0 . 2 4 
4 2 
0 . 3 5 
9 7 1 
8 . 0 8 
1042 
8 . 6 7 
4 7 5 5 
3 9 . 5 5 
5797 
4 8 . 2 1 
12024 
1 0 0 . 0 0 
G o n t ' d . . . 
CA 
" 
•"""DIIGNOSIS^ ..  .... . 
Tr 0 
TRACHOMA*FREE 
Tr. D 
TEACHOMA HJBIUM 
Tr.I 
Tr.II 
Tr.III 
SUB TOTAL 
ACTIVE TRACHOMA 
Tr.IV 
(Healed) 
TOTAL TRACHOMA 
TOTAL EXAMINED 
• 
-
No. 
No. 
% 
No. 
No. 
% 
No. 
% 
No. 
No. 
No. 
% 
No. 
% 
M 
2528 
49.54 
9 
0.18 
4 
0.09 
10 
0.20 
319 
6.25 
333 
6.52 
2233 
43.76 
2566 
50.28 
5103 
100.00 
2643 
51.75 
2 
0.04 
10 
0.00 
10 
0.20 
337 
6.50 
357 
6.99 
2105 
41.22 
2462 
48.23 
5107 
100.00 
5171 
50.65 
11 
0.11 
14 
0.14 
20 
0.20 
555 
6.42 
690 
6.75 
4338 
42.49 
5028 
49.24 
10210 
100.00 
Table 5.2.3.3. 
Aaii;,...-ii. 
"•""-"" M • 
102 
77.86 
-
4 
3.05 
1 
0.76 
2 
1.5S 
7 
5.34 
22 
16,79 
29 
22.14 
131 
100.00 
UNKNOW 
.: F_.,,^  
85 
75.89 
-
5 
4.46 
3 
2.68 
2 
1.79 
10 
8.93 
17 
15.18 
27 
24.11 
112 
100.00 
(Cont'd.) 
N 
187 
76.95 
~ 
9 
3.70 
4 
• 1.65 
4 
1.55 
17 
7.00 
39 
16.05 
56 
23.05 
243 
100.00 
. 1 J . J ^ » - , _ I It . - • » M II 
.__.M 
57141 
63.08 
656 
3943 
4.35 
5006 
5.53 
7332 
8.09 
13281' 
17.97 
16511 
18.23 
32792 
36.20 
90589 
100.00 
Ml iiir -r • — i»i ri» i i M • iiirr 
, TOTAL 
55499 
63.59 
478 
0.55 
3734 
4.28 
4403 
5.04 
7373 
8.45 
15510 
17.77 
15787 
18.09 
31297 
35.86 
87247 
100.00 
1 
....-^ TQtal.^ .. 
112640 
63.33 
1134 
0.64 
7677 
4.32 
9409 
5.29 
14705 
8.27 
31791 
17,87 
32298 
18.16 
64089 
36.03 
177863 
100.00 
_ « , ~ « » . _ « , i * --m ••-r.-- wii-i — 
^It^im 
^ 1 
It was found that the number with fev/er signs were 2, 1 
and 5 in the low, medium and high endemic regions respectively, 
out of the total of 10 age groups. The corresponding probabilities 
from 'sign test' tables for these were P= 0.055, f = 0.011 and 
P = .387 for the low, medium and high endemic regions respectively. 
Hence it can be concluded that in the medium endemic region; 
females suffered more than the laales in respect of total trachoma 
and in the low endemic region the trend is not significant. In 
the high endemic region both the sex v/ere equally affected from 
total trachoma. 
5*2.4. PREVALiJNqE OF ACIIVB THAGHOMA IK RURAL IKDIA -
It is a common observation from all tropical countries 
that the prevalence rates among the school and pre-school age 
children are higher when compared to the other higher age groups 
(Phillips Thygeson, 19S1) (37), and the prevalence among tfuslims 
is more than the Hindus. Different prevalence rates for different 
sexes have also been reported the rate being higher among females 
than in males which has been attributed to the socio-economic, 
belief, and attitude pattern of people (Parthasarathy and Gupta, 
1961) (35). So far, no systematic study has been made to find 
out the variation in the prevalence of active trachoma with age. 
Hence an attempt has been made here to study the relationship 
between age and prevalence of active trachoma in rural population 
of India. 
In this analysis the results of the statistically planned 
cross sectional survey on 118,245 subjects belonging to different 
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rural population groups of eleven Indian States, has been made 
use of (Source » random sample survey on prevalence of trachoma 
and other eye diseases by Trachoma Control Pilot Project - India). 
The sampling procedure adopted has been explained in chapter III. 
To examine the nature of variation, and if possible, to 
determine the age period beyond which the prevalence rate is 
independent of age, the individuals in all the States were 
divided into four age periods 0-4 (pre-school going age), 
5 to 14 (school going age), 15 to 49 (adults), 50 and over years 
(adults), and the percentage prevalence of active trachoma in 
these groups was compared. 
Table 5*2.4*1* shows state-wise, the percentage prevalence 
of active trachoma along with the standard errors by age and sex 
groups. These standard errors have been worked out by the formula 
for binomial populations. The age group classification considered 
here may be open to criticism by epidemiologists who may prefer 
to take 10 yearly intervals beyond 20 years of age. As the purpose 
in hand is to bring out from the data collected the intrinsic 
factor whether prevalence rate of active trachoma is highest in 
pre-school age children or school going age children compared to 
rest of the age groups, the above four categories of age groups 
were considered. Prevalence rates analysed by age in individual 
States may or may not show significant differences depending on 
the favourable or unfavourable factors but still this may not 
* (i) Madras, (ii) Mysore, (iii) Andhra Pradesh, (iv) Maharashtra, 
(v) Kerala, (vi) Assam, (vii) Bihar, (viii) Gujarat, (ix) J. & K., 
(x) Madhya Pradesh, (xi) Orissa. 
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unveil the picture. Hence, the problem to examine, in general, 
is the nature of variation of these percentages with age, i.e. 
to study v/hether these percentages increase with age. For this 
purpose, the difference between successive percentages in the 
class intervals are found out for each age group and their 
significance is tested hy 't'. 
Disregarding sex we find that out of the 22 values the 
number with negative values of 't' are 17 for the first difference. 
Nil for the second difference and 5 for the third difference. 
There is reason to conclude on the basis of these signs alone l^ hat 
the prevalence percentage increases up to 14 years of age and 
then onwards there is a definite decrease. 
In order to draw more definite conclusions, one has to 
consider the actual magnitudes of the differences. The number 
of significant values of 't' is not .sufficient to come to any 
conclusion as it does not take into account the actual magnitude 
of the differences. In view of the large number of degrees of 
freedom, the values of 't' are considered as normal deviates with 
unit variance. The average values of 't' (Table 5.2.4,2.) for 
the three differences are i (-3.3200), ( +8.Y867), (+5.2257), 
all of which exceed twice the standard error ( 2 x/po ) 
i.e. 0.4264. This along with the signs indicate that the 
percentage prevalence increases up to 14 years of age and in the 
latter age periods there is a definite decrease. 
TABLS 5 . 2 . 4 . 2 . 
S I . 
No. 
1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
1 0 . 
1 1 . 
Fropi 
n e g a t 
t h e t 
1 
M 
F 
M 
5' 
M 
F 
M 
M 
M 
F 
K 
F 
M 
M 
M 
F 
M 
F 
o r t i o n o l 
a v e s t o 
o t a l 
TABLE OF ' t ' VALUES FOR THE 
1 F i r s t D i f f e r e n c e Second 
, 1 D i f f e r e n c e 
0 . 2 5 3 0 
- 1 .1638 
5 .3208 
5 . 0 9 4 3 
- 5 . 7 7 5 4 
- 4 , 8 8 1 5 
- 4 . 6 4 6 0 
- 1 .0142 
- 2 . 2 5 0 1 
0 . 8 5 3 0 
- 1 .7780 
- 1 .7057 
- 7 . 0 0 3 3 
- 5 . 8 M 6 
- 6 . 3 i 0 3 
- 3 . 9 1 4 6 
- 3 . 4 4 3 9 
- 1 1 . 1 0 1 6 
- 1 7 . 9 7 4 3 
0 . 8 5 4 1 
- 1 .4134 
^ - 1 7 / 2 2 
M - Male 
F - Female 
4 . 2 1 7 1 
2 . 5 4 1 3 
5 .6972 
13 .9839 
1 2 . 9 8 4 8 
11 .32110 
1 6 . 3 0 7 1 
1 6 . 0 9 0 1 
7 . 8 1 4 6 
6 . 4 8 7 2 
4 . 2 6 5 4 
5 . 5 7 5 7 
1 0 . 1 5 7 5 
11 .3540 
1 7 . 5 1 3 9 
1 6 . 3 7 2 4 
4 . 6 9 6 6 
5 .3379 
7 . 0 7 7 8 
3 . 0 8 3 7 
4 . 8 4 1 1 
5 .3789 
0 / 2 2 
DIFFSrlEKGES. 
1 
, T h i r d D i f f e r e n c e 
- 1 .6816 
- 0 . 1 6 0 8 
- 6 . 2 6 9 1 
- 1 .7109 
10 .4298 
5 .7142 
1 7 . 5 3 0 9 
1 8 . 2 0 3 1 
5 .1216 
8 . 2 3 3 3 
2 . 0 2 0 8 
- 1 .0225 
3 .8289 
3 . 6 2 3 1 
1 0 . 4 7 5 5 
7 .0958 
0 . 7 8 1 1 
3 .6170 
1 0 . 7 6 1 6 
1 3 . 3 5 9 0 
1 .1160 
4 . 0 0 0 0 
5 / 2 2 
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Similar findings have been observed by Eiseln and 
others (Eiseln and Gear, 1960) (12),. They, while working on 
the occurrence of trachoina in South V/est Africa, have found the 
higher incidence up to 2 years of age and a gradual decrease 
after fourteen years. They have also reported that 'there is 
evidence that in the absence of treatnent, trachoma is a 
chronic disease and that there is a ifliniioum re-infection at 
school ages during which the prevalence gradually diminishes as 
children get older (Adelstein, 1960) (1). 
Table 5.2.4,3. gives the percentage prevalence rates 
of active Trachoma in the North,and,South Indian States. 
TABLE 5.2.4^3^ 
ACTlViLi liiAGnOMA PAJVALJNCS AIATE 3Y AGE GrLOUF Ih SOUTH _AIiP KOaTH 
MJHAM STATES. 
5.61 
24.67 
12.35 
28.56 
6.13 
13.02 
1.96 
6.30 
Age-groups 0-4 5-14 15-49 50 + 
South Indian States 
North Indian States** 
Difference in per-
centage. 19.06 16.21 5.89 4.34 
* (i) Madras, (ii) Mysore, (iii) Kerala, (iv) Andhra Pradesh, 
(V) Maharashtra. 
** (i) Assam, (ii) Bihar, (iii) Gujarat, (iv) Jafflmu & Kashmir, 
and (v) Matea£SxM;xa Madhya Pradesh,(vi) Orissa. 
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It reveals that as the age advances the difference in 
prevalence of active trachoma between North and South Indian 
States decreases gradually and this is characterized by the 
greater differences of the earlier age groups than at higher 
age groups. Also, this highlights the point that the prevalence 
rates in South India always, in all age periods, remain low-
compared to North India. Children belov/ 4 years of age in North 
Indian States have a higher prevalence rates of active trachoma 
than South Indian States, 
5.4. SUMM4M -
1. Intra State comparison in respect of total trachoma 
prevalence has been made by making use of standard 
prevalence rates which takes into account the unfavourable 
age distribution of the population, 
2. Proceeding from North to Southwards and from West to 
iiiastv^ ards a decrease in prevalence rate of trachoma has 
been observed and females suffer in general more than 
males. 
3. In the first year of life trachoma is prevalent to the 
same extent in both the sexes. 
4. 118,245 persons belonging to different population groups 
of fourteen Indian States have been studied. 
5. The observations showed that for these large samples, the 
percentage prevalence of active trachoma increased 
progressively up to 14 years of age, and thereafter there 
was a definite decrease. 
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6. in all the age periods, the percentage prevalence of 
active trachoma in northern Indian States was found 
to be more than in South Indian States, 
7. The difference in percentage prevalence in lower age 
periods was more than in later age-periods, the difference 
gradually decreasing with increasing age. 
-000-
o H A P f i a n 
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O H A P T I R VI 
TxHACHOM AS ' A BLINDING DISEASE 
S.l. INTROWaTION i 
Sight is one of man's most precious possessions. Blindness 
is the worst of the disabilities that nature can impose on human 
being, A blind is defined as one who is deprived of sight either 
permanently or temporarily and want of sight is considered as 
blindness. Persons who are deprived of the visual sensary 
organs are the most unfortunate beings in the community. It is 
a life of misery that they have to lead throughout and the blind 
remain a constant burden on the comiminity since imich can not be 
availed of from them. Public health workers viev; blindness in 
terms of impairment of vision i.e. damage of the eyes or weakening 
of the vision caused due to various diseases. I'hey again further 
classify this impairment into two categories (i) Moderate 
impairment and (ii) Economic blindness. Those persons who are able 
to perform rough work not requiring good vision and finger counting 
at more than two meter distance but less than six meters are 
labeled as having jnoaera,te Impairment of vision and persons who 
are unable to perform any work for which vision is essential and 
finger counting at two meter distance or less as ^gaQamifialiX--bi-ia4' 
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In any case, blindness can be considered a double tragedy. 
Firstly it deprives its victims of one of the most and precious 
fifts of nature and secondly, the blind are mostly unproductive 
dependents on the comrminity. In order to find out the magnitude 
of the problem one will have to study the conditions and causes 
leading to blindness. Hospital statistics and reports relating 
to the causes of blindness will define the incidence of the more 
serious eye diseases in areas having highly developed hospital 
and social services. In the primitive coimnunity the method is 
useless and in any case will give no indication of the number 
and nature of minor and nonblinding conditions (17). 
Mc Callan A.F. (25), in his paper on 'National policy 
for prevention of blindness (1938) has discussed 'Trachoma as a 
cause of blindness*. He says that the " uncomplicated trachoma 
is typically a quiet inflammation of the raucous membrane of eye 
lids which spreads quickly to the cornea causing a vascular 
opacity called pannus (25). 
In the world to-day which has a population of about 
3000 million, nearly 10 million persons are estiiTiated to be blind 
and of these approximately 650,000 children are supposed to be the 
worst victims (59). Some research workers do believe that this 
estimate of 10 million blind in the world is an underestimate 
and place the number of world's blind at more than 15 millions. 
There are unfortunately no reliable statistics in our 
country as to the extent of blindness characteristics of the 
population. Governjiient of India had included enumeration of the 
blind in the decennial census (1941). The figures obtained could 
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not be imich relied upon due to various factors such as absence 
of proper definition of the blind and on the intelligence of the 
large number of lay personnel involved in the census enumerations 
and apathy of the people in giving out true information about 
the blind in the family. 
According to 1941 estimates - India is supposed to have 
about 2 million blind, the figure which is an under estimate 
forms approximately one fifth of "worlds total blind. In 1944 
Govt, of India, Central Advisory Boards of Health & Education 
(14), reporting on the blindness in India said that 250 per 
100,000 represents the probable ratio of the totally blind with 
an exactly similar ratio of the totally blind needing welfare 
services giving the total figure of 500 per 1,000,00. This 
proportion applied to the approximate population of 400,000,000 
gave a population of 2,000,000 blind in the country. They took 
into consideration various difficulties such as lack of 
definition of blindness and validity of census figures. All this 
adds up to say that no systematic study had been made in the 
country uptil the present survey on trachoma which included the 
study on the prevalence of blindness with its possible causes. 
Several national and international studies have been made 
on the prevalence of blindness. The International Association 
for prevention of blindness has collected anipublished detailed 
information by sending questionnaires to various countries on 
the number of blind people and the following table depicts the 
number of blind per 100,000 population in those countries (60). 
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TABLE 6 . 1 . 1 . 
PREVALEl^ GE OF BLINDNESS IK VARIOUS COUNTRIES. 
C o u n t r y 
EGYPT 
INDIA 
JAPAN 
INDONESIA 
U.S.A. 
MEXICO 
FRANCE 
CAiUDA 
AUSTRALIA 
ARGENTINA 
Year 
1937 
1944 
1947 
1930 
1950 
1940 
1946 
1948 
1933 
1935 
Popu la t ion i n 
thousands 
Blind persons 
pe r 100,000 
p o p u l a t i o n 
15 ,921 
400,000 
49 ,844 
60,726 
1,50,697 
12,951 
39,830 
12,883 
6,630 
12,000 
(C) 
(E) 
(S) 
(C) 
(C) 
(G) 
(C) 
(R) 
(C) 
(E) 
545 
500 
406 
227 
173 
130 
107 
125 
59 
56 
NOTE i G = Census, E = Es t ima te , R = R e g i s t r a t i o n , 
S = Spec ia l Survey. 
SOURCE s (Ref. Epidem. v i t a l s t a t i s t . Rep 1953, 6, 1-32) ( 6 0 ) . 
I t would appear from the above t a b l e t h a t u n f o r t u n a t e l y 
t h e number of b l i n d i n I nd i a had touched an a la rming a l t i t u d e 
as e a r l y a s 1944 i t s e l f . 
During t h e p r e s e n t s tudy i t was noted t h a t t h e causes 
of b l i n d n e s s a r e niany and they a r e d i f f e r e n t i n d i f f e r e n t age 
p e r i o d s . In I nd i a t h e main o c u l a r maladies which a r e responsiW 
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for blindness may be summarised as (i) trachoma &/or associated 
infections (ii) Small pox (iii) Cataract (iv) Glaucoma etc. 
DISTRIBUIION OF BL'njD .ACCORpiNG TO VARIOUS CAUSES OF BLINDNESS. 
Causes ' No. of cases ' Percentage 
Cataract 1,137 58.88 
Trachoma &/or associated 
infections 337 17.45 
Small Pox 83 4.30 
Keratomalac ia 39 2 .02 
I n j u r i e s 23 1.19 
Squint 1 0 .05 
Pterygium 1 0 .05 
Others 310 16.06 
1,931 100.00 
It can be seen from the above table that blindness due 
to cataract which is curable forms 58$ of the total blind. 
Next to cataract, blindness due to trachoma (Preventable 
the 
blindness) is present to^extent of 17,4:5% of the total blind. 
Trachoma is considered as one of the major causes of 
preventable blindness. Also many hold the view that trachoma 
is the worlds chief cause of blindness (61). Blindness in 
social medicine is more closely referred to as practical 
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blindness i.e. of being unfit for work than of blindness. The 
Expert Gommitte (63), of M.H.O. has accepted in 1953 a limit of 
1/10 Snellen but in 1954 the limit has been fixed at 1/20 
Snellen. 
The blindness in trachoma patients is due to corneal 
lesions which can be broadly classified under the head trachomatous 
pannus (trachoma complication). The importance of trachoma as 
a blinding disease is difficult to assess with accuracy as the 
data from different sources vary greatly. Some of these data 
have been based on mass examinations which have not been based 
on a sound statistical principle. Most of the records come from 
the hospital statistics where patients suffering from acute 
forms of the disease only attend. 
Hence an attempt is made in the present investigation which 
has been conducted on a random sample basis tChapter III) to 
assess the extent to which trachoma is responsible in leaving 
behind many people blind. 
6.2. RESULTS AND DISGUSSIOMS 3 
6.2.1. Table^shows the prevalence of economic blindness in the 
rural population of different states. As can be seen from the 
table prevalence rates of persons suffering from economic blindness 
in both eyes as well as single eye has been shown separately. 
Hearly 1.55^ of the total examined have been found to be monocu-
larly blind and 1.08)1 are suffering from economic blindness in 
both eyes. The hypothesis to be tested here is that all the 
states are homogeneous in regard to the population of persons 
suffering from economic blindness. 
PREVALENCE OF BGOMOMIC BLIMEKESS IN IHE BXJRAL POPULATION OF DIFFEiiEKT INDIAN STATER. 
S I . 
No. S t a t e 
No. of 
p e r s o n s 
Examined 
SCOKOMIG BLINDNESS 
1 . Andhra P r a d e s h 1 0 , 4 4 9 
2 . Assam 9 , 2 3 9 
3 . B i h a r 1 3 , 2 2 5 
4 . G u j a r a t 1 0 , 1 1 6 
5 . Janrniu & Kashmir 7 , 5 5 4 
6 . K e r a l a 8 9 , 9 2 3 
7 . Madras 2 , 9 8 2 
8 . Madhya P r a d e s h 2 3 , 9 2 8 
9 . F i a h a r a s h t r a 1 6 , 6 6 2 
1 0 . Mysore 9 , 0 6 1 
1 1 . O r i s s a 9 , 5 5 8 
1 2 . Pun j ab 1 5 , 6 6 9 
1 3 . R a o a s t h a n 2 0 , 7 2 9 
1 4 . U t t a r P r a d e s h 9 , 3 9 0 
1 5 . Mest Bengal 1 0 , 3 7 9 
O N E E O ; ONLY 
OBSEKVED « 
N o . fo ' 
EXPECTED -?8" 
iIH EYES 
142 
67 
144 
150 
m 
57 
4 5 
577 
366 
86 
156 
321 
310 
182 
145 
1 .36 
0 . 7 3 
1 .09 
1 .48 
0 . 5 3 
0 . 6 4 
1 . 5 1 
2 . 4 1 
2 . 0 2 
0 . 9 5 
1 . 6 3 
2 . 0 5 
1 .50 
1 .94 
1 . 4 0 
1 6 2 . 0 
1 4 3 . 3 
2 0 5 . 1 
1 5 6 . 9 
1 1 7 . 1 
1 3 8 . 4 
4 6 . 2 
3 7 1 . 0 
2 5 8 . 4 
1 4 0 . 5 
1 4 8 . 2 
2 4 3 . 0 
3 2 1 . 4 
1 4 5 . 6 
1 6 0 . 9 
• OBSERVED « .EXPECTED ' ^ 
No. ^ ' 
I t I 
2 . 4 7 
30 .63* 
1 8 . 2 0 ' 
0 . 3 0 
5 0 . 7 6 
4 7 . 8 8 
0 . 0 3 
1 1 4 . 3 8 
2 3 . 3 0 
4|(j^4^ 
T'' ^ T * 
# * * 
* * * 
2 1 . 1 4 
0 . 4 1 
2 5 . 0 3 
0 . 4 0 
9 . 1 0 
1 .57 
*** 
• * * 
** 
62 
142 
113 
125 
31 
40 
23 
366 
230 
218 
119 
1 5 1 
143 
105 
55 
0 . 5 9 
1 .54 
0 . 8 5 
1 .24 
0 . 4 1 
0 . 4 5 
0 . 7 7 
1 .53 
1.38 
2 . 4 1 
1 .23 
0 . 9 6 
0 . 6 9 
1 .12 
0 . 5 3 
1 1 3 . 0 
9 9 . 9 
1 4 3 . 0 
1 0 9 . 4 
8 1 . 7 
9 6 . 5 
3 2 . 2 
2 5 8 . 7 
1 8 0 . 1 
9 8 . 0 
1 0 3 . 3 
1 6 9 . 4 
2 2 4 , 1 
1 0 1 . 5 
1 1 2 . 2 
2 3 . 0 2 
1 7 . 7 4 
* * * 
* • * 
6, 
2 
31 
33< 
2. 
• 2 9 
.22 
.46 
.08 
. 6 3 
##«lt 
* * • 
44,50^ 
1 3 . 8 3 ' 
X 
1 4 6 . 9 4 
2 . 3 9 
2 . 0 0 
2 . 9 3 
0 , 1 2 
2 9 , 1 6 
* * * 
• « * 
* * • 
-«-db-
T o t a l 1 , 7 7 , 8 6 4 2758 1 . 5 5 2 7 5 8 . 0 3 4 5 . 6 0 ifi^if 1 9 2 3 1.08 1 9 2 3 . 0 3 5 8 . 3 1 * * * 
I l l 
It is found that X calculated for each state separately 
to be significant in nine states out of fifteen in case of economic 
blindness in one eye only. Total A for economic blindness in 
one eye only is 345.60 for 14 degrees of freedom, which is highly 
significant. Hence it is concluded that the States are hatero-
geneous in regard to the proportions of persons suffering from 
economic blindness in one eye only. Similarly the total K for 
economic blindness in both eyes is 358.31 for 14 degrees of 
freedom is highly significant, foom which it can be concluded 
that the states are also heterogeneous in regard to the proportions 
of persons suffering from economic blindness in both eyes. 
2 I'he states showing the value of X significant for economic 
blindness in one eye only and both eyes are grouped according to 
the observed value more or less than the expected and is as 
follows 3 
Significantly low 
observed less than 
expected. 
Significantly high 
observed more than 
expected. 
In one eye only 
Assam 
Bihar 
Jammu & Kashmir 
Kerala 
Mysore 
Madhya Pradesh 
Maharashtra 
Punjab 
Uttar Pradesh 
In both eyes 
Andhra Pradesh 
Bihar 
Jammu & Kashmir 
Kerala 
Maharashtra 
West Bengal 
Assam 
Madhya Pradesh 
Mysore 
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It is further estimated that the lower and upper limits 
for the economic blindness in one eye only vary from 1.46/1 to 1.64^  
with an average value of 1.55% and that for economic blindness 
in both eyes vary from 1.05^ ^ to 1.11^ 6 with an average of 1.08^ '. 
Table 6,2,1,2. gives the distribution of total blind by 
age, sex and cause of blindness in 1,77,864 persons examined in 
the course of the survey. It is observed that blindness due to 
trachoma forms 18.3|S among males and 15.8^ among females, the 
overall rate being 17.5^. But from table 6,2,1.3., it is seen 
that the prevalence of blindness due to trachoma in different 
T4BLS 6,2a,,S. 
GOMPAHATIVE STUDY OF BLINffiBSS DOS TO IRAGHOM IH DIFFERENT 
COUNTRIES. 
C o u n t r y 
' Date ' Author ' Bl indness due t o 
Trachoma 
U.S.S.R. 
I nd i a 
Indones ia 
U.S.A. ( I n d i a n a ) 
Europe P o r t u g a l 
Spain 
Afr ica (Ghana) 
Afr ica ( K i g e r i a North) 
Afr ica (Sahara) 
The Americas. 
1933 Sava t i ev 
1034-36 Bagchi 
1939 Gard j i to 
1946 Rutherford 
1953 Alca la 
1953 Soriano 
1959 Rodger 
1959 Rodger 
1959 Cornand 
20 .6 
6.2 
8.6 
10.0 
17.8 
34.0 
20.0 
30.0 
59.0 b i l a t e r a l 
TABLE 6 . 2 . 1 . 2 . 
4GS-SEX SPECIFIC PRSYALEMCE OF ECONOMIC BLIMmESS DUE TO TRACHOMA &/0R ASSOCIATED INFECTIONS, IDE TO 
CAUSES OTHER THAl^  TRACHOMA &/0R ASSOCIATED IM'ECTIONS AI'^ D DUE TO ALL CAUSES AMONG THE RUR4L_P0PUL.4TI0N 
JS^MINED INJTHS„FIFTEM? S ' l i lES . 
T 
Age Group 
( i n y e a r s ) 
0- 1 
Sex 'Number j__ 
•Examnd.« 
' Tr. <S:/or associated 
' infections 
M 
F 
T 
4561 
4506 
9067 
Mo. Percent 
3 
5 
Other than trachoma Due to combined 
&/or associated ' causes 
infectiQUS L : . , 
No. Percent ' No. Percent 
All causes 
No, Percent 
0.04 
0.07 
0.06 
3 0.06 
0.04 
0.06 
5 
5 
10 
0.11 
0.11 
0.11 
2- 4 
5- 9 
10-14 
15-19 
M 9818 
F 9005 
T 18823 
M 
F 
T 
M 
F 
M 
F 
14602 
12951 
27553 
10850 
8227 
19077 
.6545 
5682 
12227 
o 
5 
7 
12 
9 
2 
11 
5 
7 
12 
0.01 
0.06 
0.03 
0.03 
0.05 
0.04 
0.08 
0.02 
0.05 
O.OB 
0.12 
0.10 
4 
8 
12 
12 
11 
23 
15 
9 
24 
7 
6 
13 
0.04 
0.09 
0.06 
0.08 
0.08 
0.08 
0.14 
0.11 
0.13 
0.11 
0.11 
0.11 
5 
13 
18 
17 18 
35 
24 
11 
0.05 
0.14 
0,10 
0.12 0.14 
0.13 
0.22 
0.13 
35 
12 
13 
25 
0.18 
0.18 
0.23 
0.20 
"Cc^t'i'dTT' 
CO 
TABLE 6.2.1^2 (Cont 'd . ) 
Age Group 
( i n y e a r s ) 
2 0 - 2 9 
30-39 
4 0 - 4 9 
50 + 
TOTAL 
1 
•Sex 
t 
1 
M 
m 
M 
F 
T 
M 
F 
m 
M 
F 
T 
M 
F 
T 
- r - ^-—»• 
"Number ' 
' Examnd. ' 
1 1 
1 1 
12583 
14517 
27100 
11082 
12065 
23147 
9200 
9192 
18992 
11217 
11017 
£l^ <C^  u O ^ 
90458 
87162 
177620 
Tr . (Sc/or a s s o c i a t e d 
i n f e c t i o n s 
^JiQA.._. 
20 
9 
29 
14 
25 
39 
2 1 
28 
49 
69 
104 
1 7 3 
146 
190 
336 
. - -£erc§r i i 
0 . 1 6 
0 . 1 6 
0 . 1 1 
0 . 1 3 
0 . 2 1 
0 . 1 7 
0 . 2 3 
0 . 3 0 
0 . 2 7 
0 . 6 2 
0 . 9 4 
0 . 7 8 
0 . 1 6 
0 . 2 1 
0 . 1 9 
" ^ t h e r t h a n t r a c h o m a 
' & / o r a s s o c i a t e d 
* i n f e c t i o n s 
1 
12 
15 
27 
12 
18 
30 
39 
39 
78 
504 
775 
_ . 1 2 7 9 . 
608 
8 8 3 
1 4 9 1 
£§.s,a^at!---^ 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 1 
0 . 1 5 
0 . 1 3 
0 . 4 2 
0 . 4 2 
0 . 4 2 
4 . 4 9 
7 . 0 3 
5 . 7 5 
0 . 6 7 
1 .01 
0 . 8 4 
^ Due t o combined ""^ 
' c a u s e s 
t 
1 
1 
1 
3 
1 
4 
3 
6 
9 
31 
50 
8 1 
38 
57 
95 
0 . 0 0 8 
0 . 0 0 3 
0 . 0 3 
0 . 0 0 8 
0 . 0 2 
0 . 0 3 
0 . 0 7 
0 . 0 5 
0 . 2 8 
0 . 4 5 
. . QjtSQ . . 
0 . 0 4 
0 . 0 7 
0 . 0 5 
A l l 
.,NQ_, 
33 
24 
57 
29 
44 
7 3 
5 3 
7 3 
136 
604 
929 
i 5 3 3 
792 
1130 
1922 
c a u s e s 
—L§X4S3i._ 
0 . 2 5 
0 . 1 6 
0 . 2 1 
0 . 2 6 
0 . 3 6 
0 . 3 2 
0 . 6 8 
0 . 7 9 
0 . 7 5 
5 . 3 8 
8 . 4 3 
6 . 8 9 
0 . 8 8 
1 .30 
1 .08 
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countries varies from 6.2^ 2 to 59^. In India it has been 
reported in 1934-36 that the blindness due to trachoma as 6.2% 
The present study reveals nearly a three fold increase within 
approximately 27 years time in the percentage prevalence of 
blindness due to trachoma, comparison being subject to 
limitations of these studies. 
Table 6,2.1,4. shows prevalence of trachoma, econoinic 
blindness and total persons with impairment of vision. The 
hypothesis tested here is that all the states are homogenous 
in regard to the proportion of persons with economic blindness 
due to trachoma and impairment of vision due to trachoma or not. 
2 
It is found out the X calculated for prevalence of 
economic blindness and for total persons with impairment of 
2 
vision to be significant. The individual X calculated for each 
separately did not show any significant difference only in the 
four states of Bihar, Gujarat, Uttar Pradesh and Rajasthan and 
rest of the states A calculated was significant. Similarly in 
case of total persons with impairment of vision, X^ calculated 
(P < .01) 
in respect of each state was found to be significant/for 1 degree 
freedom)except for the state Uttar Pradesh which was significant 
2 
at 5% level. The overall X for 14 degrees freedom was found 
to be significant both in the case of economic blindness due to 
trachoma and impairment of vision due to trachoma. The states 
2 
showing the X values significant have been grouped according as 
the observed is more or lees than the expected numbers and is as 
followS3 
TABLE 6 . 2 . 1 . 4 . 
PREVALENGIi: OF TRAQHOMA. ECOIOMIG BLlNmSSS AMD TOTAL PERSONS WITH IMPAIRMENT OF VISION 
WE TO TRACHOMA. 
S t a t e s 
1 . WEST BENGAL 
2 . ORISSA 
3 . MADRAS 
4 . AlNfDHRA PRADESH 
5 . KERALA 
6 . 14AHARASH1RA 
7 . JAMMU & KASHMIR 
8 . 1-IYSORE 
9 . ASSAM 
1 0 . BIHAR 
1 1 . MDHYA PRADESH 
1 2 . GQJARAT 
1 3 . UTTAR PMDESH 
1 4 . RAJASTHAl^  
1 5 . PUNJAB 
Prevalenc o f P r e v a l e n c e of economic blindness 'Total persons with impaired visior 
• Trachoma '_ ' due to trachoma 
' ]\|Q, 4 ' Observed'Percent' Expected' ^ 'Observed'Percent' Expected^ T^ 
J ' I „j I ' _! ' J 
10379 
9558 
2982 
10449 
8923 
16662 
7554 
9061 
9239 
13225 
23928 
10116 
9390 
20729 
15669 
0.5 
2.7 
4.6 
5.3 
8.7 
11.3 
16.8 
22.6 
25.2 
35.1 
43.3 
56.0 
72.7 
74.2 
79.1 
4 
9 
6 
7 
50 
1 
7 
3 
20 
98 
27 
15 
32 
58 
0.04 
0.09 
0.00 
0.06 
0.08 
0.30 
0.01 
0.08 
0.03 
0.15 
0.41 
0.27 
0.20 
0.15 
0.36 
19.7 
18.1 
5.6 
19.8 
16.9 
31.6 
14.3 
17.2 
17.5 
25.0 
45.3 
19.2 
17.8 
39.3 
29.7 
12.51 
4.58' 
5.60' 
9.62* 
*** 
«** 
5.80* 
10.71 
12.37 
6.05* 
12.01 
1.00 
61.31 
3.17 
0.44 
1.36 
*** 
• K a t e * 
**• 
26.97 
• ** 
67 
50 
2 
48 
35 
317 
5 
50 
64 
104 
520 
168 
105 
465 
0.65 
0.52 
0.07 
0.46 
0.39 
1.90 
0.07 
0.55 
0.69 
0.79 
2.17 
1.66 
1.40 
0.90 
3.00 
124.5 
114.7 
35.8 
125.4 
107.0 
199.9 
90.6 
108.7 
110.8 
158.7 
287.1 
121.4 
112.7 
248.7 
188.0 
26.56 
36.49 
31.91 
37.77 
«)(«« 
* * • 
*mm 
4 8 . 4 5 * * * 
•68.60 
80.88*** 
31.70*** 
19.77 
• • * 1 8 . 8 5 
1 8 8 , 9 3 
1 7 . 8 9 
4 . 0 3 
83.03^ 
4 0 8 . 1 3 ' 
* « • 
* 
TOTAL 177864 337 
X v a l u e s from T a b l e s i d e g r e e s o f f reedom 
1 
14 
3 3 7 . 0 1 7 3 . 5 0 * * * 2134 
. 0 5 
3 . 8 4 1 ' 
2 3 . 6 8 5 
P r o b a b i l i t y 
. 0 1 . 0 0 1 
6 . 6 3 5 
2 9 . 1 4 1 
1 0 . 8 2 7 
3 6 . 1 2 3 
2 1 3 4 . 0 1 1 0 2 . 9 9 4t«« 
C7) 
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Observed <Sxpec ted Observed > Expected 
Economic 
b l i n d n e s s 
West Bengal 
Or i s sa 
14adras 
Andhra Pradesh 
Kerala 
Jammu & Kashmir 
Mysore 
Assam 
I'laharashtra 
i'iadhya Pradesh 
Punjab 
Total persons 
G. impairment 
of vision 
West Bengal 
Orissa 
Madras 
Andhra Pradesh 
Kerala 
Jammu & Kashmir 
Mysore 
Assam 
Bihar 
Bajasthan 
l"iaharashtra 
Madhya Pradesh 
Gujarat 
Uttar Pradesh 
Punjab 
6.2.2. PREVALENCE EAIE OF TtiAQHOMA AMD BL1KDNBS& MTES. 
A look into prevalence of blindness due to Trachoma gives 
one the clue for studying the prevalence of total trachoma in 
different States, The States grouped according to endemicity as 
mentioned in Chapter IV Table 4,2.3.4. are as follows s 
Group ( I) Low endemic (Prevalence or total trachoma less than 1 
Group (ii) Medium endemic (Prevalence of total trachoma 
between lO^ t and ^i) 
Group (III) High endemic (Prevalence of total trachoma 
40 percent and beyond) 
The prevalence of total trachoma, prevalence of economic 
blindness due to trachoma and total persons with impairment of 
vision due to trachoma has been calculated for each State 
TABLE 6 . 2 . 1 . 1 . (Gont»d.) 
P reva lence + Standard Error 
Percent 
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Economic blindness 
in one eye only 1.55 + 0.08787 
Upper limit = 1.64^ 2 
Lower limit = 1.46J^  
Economic blindness 
in both eyes 1.08 0.02451 
Upper limit = 1.11^ 
Lov/er limit = 1.05^ 
separately. Table 6.2.1.5. shows the average prevalence rates of 
economic blindness and impairment of vision due to trachoma. 
TABLE 6.2.1.5. 
-f—— — —- — • 
ECgNOMlG BLIKmSSS PIUMPAIRIaENT^F Yi§iQM Iw. DIFFERENT ENKiMIG 
HEGfo'NS. 
GROUP 
''NO.''SXAMINED"' ~ECONOMIG'""BLIMmISS"^" IMPAim^MT OF'ViaON 
' ' No. % ' No. % 
Group I 
Group II 
Group III 
Total or 
Average 
42291 
55741 
79832 
1,77864 
26 
81 
230 
337 
0.06 
0.14 
0.29 
0.19 
202 
540 
1392 
2134 
0.48 
0.97 
1.74 
1.20 
It is found from Table 6.2.1.5. that as the endemicity of 
trachoma increases, the economic blindness in both eyes and also 
impairment of vision due to trachoma increase. The prevalence of 
economic blindness was found to be significant, betv^ een the groups. 
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The 't' test used to test the difference in proportions between 
the group indicated that the prevalence of economic blindness 
increases with the prevalence of total trachoma. The 't' values 
obtained between groups I, & II, II and III and I & III v;ere 
OQ 
4,04, 6.06 and 10.25 respectively for^degrees of freedom all are 
significant. 
Impairment of vision due to trachoma between the groups is 
also found to be significant. To see x^ rhether the prevalence of -
impairment of vision due to trachoma increases from Group I to 
Group II and Group II to Group III the percentages of Group I was 
tested against groi p II and group II against group III, In both 
the cases the value of 't' calculated ('t' between group I & II, 
9.18, 't' between II & III is 2.38 and ' t( betv/een I & III is 
22.04 for 00 degrees of freedom all are highly significant) has 
been found to be significant showing thereby that the prevalence 
of impairment of vision increases with the total trachoma 
prevalence. 
6.2.3. IGg,, ._^ BX..MP BLIMDMBSS ,„HATE .lUE ,.T0 ...IMGHOMA : 
It has been observed by many workers in the field of 
trachoma that trachoma and blindness from trachoma is encountered 
at all ages and that blindness due to trachoma is more frequent 
in adults. Botelskowski in Russia and Talbot in Tunisia (61), 
while admitting that blindness from trachoma is encountered at 
all ages, states that it is more frequent in adults though we 
would rather say in young persons. Rodger (1959) (41), while 
listing the cases of trachomatous blindness by age groups shows 
that the blindness rate hardly varies after the first decade, 
t2n 
during which the lesions form. He also observes that the part 
played by trachoma in child blindness is greater than in adult 
blindness. Reinhards has also tried to establish the relation 
between the percentage of economic blindness due to total pannus 
and different age groups in 10,776 non treated trachoma cases in 
16 villages in South Moracco. Prom his graph it is clear that 
upto 45 years of age the prevalence of bilateral blindness reamins 
in less than 5% of the cases and more than 5% in the higher age 
groups and nearly 10/^  in the 60 and above age group. 
Table 6.2.1,2. shows the age sex specific prevalence of 
economic blindness due to trachoma and/or associated infections, 
due to causes other than trachoma and/or associated infections and 
due to all causes among the rural population. Though the preva-
lence of trachoma is high among children below 10 years of age, 
the prevalence of blindness due to Trachoma is found to be high 
and on the increase beyond 30 years of age. In otherwords some 
of the children who contracted the disease in the early ages v/ent 
through the complications which resulted in blindness due to 
trachoma in the advanced ages. Even the pattern of distribution 
of blind cases in different age groups reveal the increase in the 
number of blind due to trachoma, from 20 years and onv/ards. 
6.2.4. EGOMOMIC BLIMIMBSS DUi) TO TRICHOMA M P AGE i 
Is a first step, the log of economic blindness rate has been 
plotted against age in order to determine whether there is evidence 
of association between prevalence of economic blindness and age. 
Examination of this figure shows that the points all fall 
approximately in a straight line and that this line has an upward 
i 2 i 
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trend or positive slope. That is to say that as the age advances, 
the log of economic blindness rate due to trachoma increases. 
The values of Y = log economic blindness are set out in 
the last column of the table and are plotted apposite X age in 
the Fig. S,2.4.1. The regression equation computed in the 
familiar manner in the columns X & Y in the Table 6.2.4.1. is 
Y = 1.56773 + 0.01820 X . The regression line fits 
the data points with usual fidelity. The conclusion is that the 
economic blindness is increasing in accord with the experimental 
law, the logerithern of the economic blindness increasing at the 
uniform rate of 0.0182 per year of age. 
IABLE_5a.2s4.jl. 
Age Groups 
( i n y e a r s ) 
z~iizziri 
0 - 1 
2 - 4 
5 - 9 
1 0 - 1 4 
15-19 
20-29 
30 -39 
4 0 - 4 9 
50 + 
Economic B l i n d n e s s 
r a t e p e r 1 0 0 , 0 0 0 
" • — — — ^ " — " • 
zii.1111 
60 
30 
40 
50 
100 
110 
170 
270 
780 
.^.——,-.—-. -^ «*. 
Log of ( 2 ) 
Y 
ZlZilllZIIZ-
1 .77815 
1 .47712 
1 .60206 
1 .69897 
2 .00000 
2 . 0 4 1 3 9 
2 , 2 3 0 4 5 
2 .43136 
2 .89209 
F i t t e d Va lues 
Y' 
A 
1 .58593 
1 .63143 
1 .70423 
1 .79523 
1 .88623 
2 . 0 2 2 7 3 
2 . 2 0 4 7 3 
2 . 3 8 6 7 3 
2 . 9 3 2 7 3 
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The a n a l y s i s of v a r i a n c e on t h e above data g ives t h e 
fo l lowing r e s u l t s s 
TABLB. .6«2 .4 .2 . 
MiLYSIS OF VAKIMGS 
Source 
Degrees of Sum of Mean 
freedom Squares Squares 
Devia t ions from 
l i n e a r r e g r e s s i o n 
Devia t ions from curved 
r e g r e s s i o n 
G u r v i l i n e a r i t y of 
r e g r e s s i o n 
S 
0.098144 
0.095318 0.015887 
0.002826 0.002826 0.17788 
F = 0ig02826g_ = 0.17788 which is not significar 
0.015887 
Hence the linear relationship is established between logerithm 
of economic blindness rate and age. 
6.2.5. IMPAIRMENT OF VISION DUE TO TRACHOMA AHD AGE i 
Table 6.2.5.1. gives the data on the impairment of 
vision due to trachoma in different age groups. 
Big. 6.2.5.1. shows the relationship betv\reen logerithm 
of impairment of vision due to trachoma and age. Examination 
of this shows that the points all fall along a second degree 
curve. The regression equation computed in the familiar form 
and which best fits the data is given by -
Y = 2.0331 + 0.0083 X + 0.0002 X" 
J2i 
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asis—s,£^5u.. 
Age Groups 
( i n y e a r s ) 
X 
1 
U- 1 
2- 4 
5- 9 
10-14 
15-19 
20-29 
30-39 
40-49 
50 + 
Impairment of v i s i o n 
due to trachoma r a t e 
p e r 100,000 
-
2 
110 
100 
130 
180 
200 
210 
320 
750 
6890 
~ ' 
Log of (2) 
Y 
3 
2.U4139 
2.00000 
2.11394 
2.125527 
2.30103 
CA • CiCiCit!!jCi 
2.50515 
2.87506 
3.83822 
F i t t e d va lues 
Y' 
4 
2.04164 
2.06482 
2.10736 
2.16995 
2.22306 
2.37236 
2.58146 
2.83256 
3.83726 
The observed values compared with, the expected are as shown in 
Table 6.2.5.1. 
The analysis of variance performed showed the followingi 
TABLE .6.2.5.2. 
ANALYSIS OF YARIAMGE 
X 
Source 
Degrees of 
Freedom 
S\im of 
Squares 
Mean 
Square F 
Deviations from 
linear regression 
Deviations from 
curved regression 
Curvilinearity of 
regression 
7 
6 
1 
0.13126 
0.02775 
0.10351 
0.004625 
0.10351 22.38 
• * 
F = Q'10351 _ 22.38 for 1 and 6 degrees of freedom 
0.004625 
F is highly significant showing thereby the curvilinearity of 
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regression. 
No sex difference has been observed in the prevalence of 
blindness rate due to trachoma though Tseithin (1947 ) has 
claimed that women are more exposed to trachoma than men. There 
are variations in individual age groups which can be attributed 
to less care taking among women than men. 
The prevalence pattern of blindness due to trachoma in 
rural India reveals that no state is free from the impairment 
of vision. The geographical distribution being uneven and 
blindness due to trachoma except in the state of Madras, shows 
in addition to trachoma, blindness rate due to trachoma also 
depends on many factors. Wright (1937 ) has pointed out that 
blindness in India is not a climatic or racial factor. He goes 
to the extent of saying "It is largely a problem of prosperity 
of the people. There would be no eastern and tropical problem 
or shall we say the prevention of blindness problem would be 
the same as that in Western Europe, if the standards of living 
were the same. The greatest bulk of preventable blindness will 
gradually disappear as the standard of living improves. The 
prevention of blindness in India and the East is not a medical 
problem but a social, economical and financial one." 
Average age of losing one's sight due to trachoma and its 
complications was attempted but this information could not much 
be relied upon due to various factors including memory on the 
part of the person reporting. The following table gives the 
average age at which the persons started losing their sight due to 
trachoma and or associated infections in various States. 
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The average age of onset of impairment of vision due 
to trachoma and or associated infections was found to he 
26.57 years which is strikingly a very yotuag age. This when 
compared with the total trachoma prevalence peak age group of 
0-9 years shows that for nearly 17-26 years the disease takes 
its course in complicated untreated cases to render them 
incapable of doing any work. 
TABLB 6 . 2 . 5 . 3 . 
S t a t e 
Average age a t which impair-
ment of vis ion due to trachoma 
&/or associated infect ions 
occurred. 
( in Years) 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
Andhra Pradesh 
Assam 
Bihar 
Gujarat 
Maharashtra 
Jammu & Kashmir 
Kerala 
Orissa 
West Bengal 
Viadras 
Mysore 
26.8 
33.8 
20.3 
29.9 
25.3 
7,5 (only one case) 
38.5 
26.8 
23.1 
23.3 
27.0 
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6.3. SU1•1^ I^AH:£ : 
Comparison of the estimate of blindness during 1944 
and 1963 has been made. It is found that the reported figure 
of 2,000,000 blind in 1944 is a gross under estimate. Out of 
the many causes responsible for blindness,trachoma is considered 
as one of the major cause of prevantable blindness. It has 
been observed that nearly 1.55^ of the total examined have 
economic blindness in one eye only and 1.08^ have economic 
blindness in both eyes. 
It is estimated that nearly 5.58 million rural people 
suffer from economic blindness in one eye only with an estimated 
upper and the lower limits 5.90 and 5.25 millions respectively. 
Similarly it has been estimated that 3.89 million rural people 
suffer from economic blindness in both eyes, the estimated upper 
and lower limit being 3.97 & 3.80 million respectively. 
-000-
C2 H A P T 1 a VII 
HOLE OF VARIOUS SOCIOEGOHOMIC, ENVIRONMENTAL AND 
SEASOi^ AL FACTORS OH PSRSISTANCE OF TRACHOMA 
12.9 
C H A P 1 B H 10:1 
ROLE OF VARIOUS SOClOaGQHOMlG^ £M¥IR0MMMT4L_ASD_SBASQMAL 
FAqTORS OK PERSISIMQE, OF , I'RAGHOiil. 
7.1. IKIRQqjCTIOH i 
It has now been well recognised that socioeconomic, 
enviromaental and seasonal factors play a prominent role in 
the maintenance of health and in the development of many 
diseases. These sociological factors as intervening variables 
in the etiology and conditioning of coimnunicable diseases, also 
constitute an important factor in the study of trachoma in 
various population groups. Disan Savic and Olga Litrician (1961) 
(11), have observed a gradual decline in the number of trachoma 
cases in an endemic area of the Republic of Serbia (Yugoslavia), 
where a trachoma control campaign on a mass scale was in 
operation with an improvement brought about in the standard of 
living and hygienic habits. The World Health Organisation 
Expert Committee on trachoma has also outlined a number of 
environmental factors such as climate, density of population, 
cioltural and social customs, general economic level etc., in the 
study on the transmission of trachoma. It has also been observed 
that the prevalence of trachoma is less in localities where 
water is plentiful and easily accessible than in those areas 
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where it is scarce and has been carried to the home. While 
reporting on the mass treatment of trachoma in Japan, Sadayoshi 
Kamia (1951-54) has stated that the disease not only depends on 
the viral elementary bodies but also on insanitary environments. 
Thus various factors seem to affect the epidemiology of 
trachoma, the most important ones being the age of onset of 
the disease, the relative activity and infectivity of trachoma 
in different age groups, the pattern of the disease in family, 
Ihe mode of transmission and dependencel of these factors on 
environment and way of life. The study of these factors in 
relation to any disease are necessary conditions. The importance 
of statistical studies on mass phenomena and relationships has 
again been stressed by Wolf in his defiifiition of social pathology, 
which is " The relation between disease and social conditions 
is the content of social pathology; its method is necessarily 
a sociological description of this relationship which for 
simplicity's sake is mostly based on a statistical analysis of 
the quantitative findings " (65). 
The following classification of a few of the many group and 
social factors which may be related to the disease has been given 
by John J, Hamlon. (Principles of Public Health Administration. 
The G.V. Mosby Company 1960 St. Louis) (21). 
I. Factors in the members of the group. 
A. Inherent characteristics. 
1. Group susceptibility. 
2. Tendency to inherent defects. 
3l 
B. Cultural characteristics. 
1. Racial, national or religious customs. 
2. Agricultural customs and methods. 
3. Dietary habits or customs. 
4. Educational limitations. 
5. Liiiguistic harriers. 
6. Traditional family size. 
7. Relative status of sexes. 
8. Relative status of age groups. 
9. Relative importance of family in total social life. 
II, Factors in the activities of the group. 
A. Political 
1. Stability 
2. Quality 
3. Honesty 
4. Foresight and leadership. 
B. Occupation and income.-
G. Economy. 
1. Basis 
2. Stability. 
3. Trade. 
D. Leisure behaviour pa t t e rn . 
1. Mobility 
1. Travel 
2. Migration 
F. Traditional households habits. 
G. Traditional purpose of Households 
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III, Factors in the environment of the group. 
A. Geologic and climatic, 
1, Severity of winters & suiMiers. 
2, Amount of rainfall and available water. 
3, Mineral content of soil. 
4, Degree of geographic isolation. 
B. General environment. 
1. Atmospheric pollution 
2. Soil and water pollution 
3. Amount of arable land available 
4. Proximity to determinental factors (railroads, 
highways, industries, brothers, bars and Firehazards) 
5. Availability of recreation areas and facilities. 
C. Home Environment 
1. Inadequate size (persons per room) 
2. Dilapidation 
3. Type of structure 
4. Inadequate sanitary facilities 
5. Insufficient natural and artificial light 
6. Insufficient ventilation. 
Though not all the socioeconomic, environmental and seasonal 
factors cited above may be applicable in case of trachoma, it 
is only by the consideration of these factors under which people 
live, sleep, work, recreate, procreate and bear their young 
children that we can understand better and control the disease 
in the most complete sence. 
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Hence an attempt is made here to study the role of some 
of the socioeconomic factors influencing the incidence and 
severity of trachoma. 
V.2. MASEBIALS MB MaiHODS i 
The results of the socioeconomic and ophthalmological 
survey carried out (i) in the district of Aligarh (Uttar Pradesh) 
where trachoma is a major public health problem has been analysed. 
Iwo N.E. S. Blocks Jawan Sikandarpur and Tappal covering a 
population of 22,000 has been studied under this head, (ii) 
Some of the socioeconomic details collected in the countrywide 
study have been analysed. 
7.2,1. The socioeconomic and ophthalmological details of the su 
survey are recorded on a General Systematic Survey card designed 
for the purpose. This consists of two schedules (i) Household 
schedule (ii) Individual schedule. Under the head household, 
information regarding the number of members, principal means 
of livlihood, economic level, religion, water supply, cooking 
means, use of detergents, toilet facilities, animal accomodation 
and use of manure, has been collected. The individual schedule 
consists of details regarding each person examined. This 
include marital status, literacy, occupation, bathing and 
wiping habits, use of cosmetics, place of work etc. In addition 
number of hours spent by women in cooking are also recorded to 
study the effect of smoke if any on the prevalence of trachoma. 
Number of children attending the school and their practices of 
sleeping i/ith elders are also enquired into. (Fig.7.2.1.) 
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The age sex composition of the population studied is shown 
in Table 7.2.1.1. 
lABLS 7.2.1.1. 
AGE-S, 
JAiAiAN 
Age-
group 
0 - 1 
2 - 4 
5 - 9 
10 -14 
15-19 
2 0 - 2 9 
30-39 
4 0 - 4 9 
50 -59 • 
60 + 
EX GOI' 
SlivAiN 
Male 
672 
778 
1105 
765 
558 
945 
715 
682 
497 
520 
iPOSITlOK OF THE POPULATIOW SURVEYED (W.E.S 
iDARPUH & TAPPAL) ALOHG 
EACH GROUP. 
T o t a l Examined _ 
i Female 
672 
786 
1064 
737 
573 
1304 
1024 
761 
552 
440 
T o t a l 
1344 
1564 
2169 
1502 
1131 
2249 
1739 
1443 
1049 
960 
WITH ACTIVE 
., BLOCKS 
'. THACHOHA IH 
No. s u f f e r i n g from a c t i v e 
Trachoma ( T r . I , I I , I I I ) 
Male 
168 
2 5 . 0 ^ 
528 
6 7 . 9 ^ 
558 
5 0 . 5 > 
163 
2 1 . 3 ^ 
50 
9.0yl 
48 
5 . 1 ^ 
17 
2 . 4 ^ 
12 
1.8/4 
1 
0.2^i 
4 
0 . 8 ^ 
Female 
160 
23.851 
523 
6 6 . 5 ^ 
621 
58.4^1 
220 
2 9 . 9 ^ 
82 
14.3JS 
125 
9.6:1 
89 
8.7)S 
38 
5.8$S' 
16 
3.9f» 
6 
1 .4^ 
T o t a l 
328 
2 4 . 4 ^ 
1051 
6 7 . 2 ^ 
1179 
5 4 . 4 ^ 
383 
25.5?i 
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11.7^1 
173 
7 . 7 ^ 
106 
6 . 1 ^ 
50 
3 . 5 ^ 
17 
1 .6^ 
10 
1 .0^ 
TOTAL 7237 7913 15150 1549 1880 3429 
21.4^ 23.8^ 22.6^ 
NOTE i- Percentages are based on the total suffering to the total 
examined in each sex age-group. 
1^6 
The socioeconomic details and the eye examination results are 
recorded in 15,150 persons. The average size of the family in the 
whole population is 5,4 persons. The principle means of livlihood 
was agriculture (47.1^ 1) and general labour (28.6^), The majority 
of the population belonged to low socioeconomic group 84^ and 
about 15f^  are found to be average middle class families. Only 
1% of the population belonged to higher class or well off families. 
The distribution of the population according to religion showed 
the following compositionss Hindus 78.5^, i4uslims 20,5^ and 1^ ' 
other religions. 
7.2.2. Table 7,2.a.!-shows the number of households covered, 
population present in these households, population examined and 
average fa^ iiily size in the survey on topographical distribution 
of trachoma. 
TABLE 7.2.2.1. 
SHOWIKG THE MUMBEH OV HOUSEHOLDS PHBSEHI WITH POPULATION, 
MUMBER OF PERSONS KXAMIMED AND MBRAGB FAICLLY SIZE IN BAQH 
OF THE STATES AND REGIONS OF EHDEMICITY. 
S t a t e s 
Households Population Average 
Population Examined family 
No. present size 
A. LOW ENDEMIGITY s 
1. 
2. 
3. 
4. 
5. 
Andhra Pradesh 
Kerala 
I%dras 
Orissa 
West Bengal 
Stib Total 
2588 
1778 
814 
2164 
2387 
9731 
12376 
10842 
4094 
10667 
12477 
50546 
10449 
8923 
2982 
9558 
10379 
42291 
4.8 
6.2 
5.0 
4.9 
5.2 
5.2 
Cont'd., 
m 
TABLE 7 . 2 . 2 . 1 . ( C o n t ' d . ) 
S t a t e s 
Households Population Average 
Population Examined family 
No. present size 
B. MEDIUM ENDBMIGITY i 
6. 
7. 
8, 
9. 
10. 
Assam 
Bihar 
Jammu & Kashmir 
Maharashtra 
Mysore 
Sub Total 
G. HIGH EMDSMIGITY ; 
11. 
12. 
13. 
14. 
15. 
7.3. 
Gujarat 
i^ ladhya Pradesh 
Punjab 
Bajasthan 
Uttar Pradesh 
Stib Total 
GHAND TOTAL 
1726 
2831 
1570 
3619 
2197 
11943 
2221 
5881 
2915 
4395 
2245 
17657 
39331 
RESULTS AND DISCUSSIONS 5 
9791 
17780 
8093 
19827 
11613 
67104 
12305 
30334 
16814 
23909 
10883 
94245 
211805 
9239 
13225 
7554 
16662 
9061 
55741 
10116 
23928 
15669 
20729 
9390 
79832 
177864 
5.7 
6.3 
5.2 
5.5 
5.3 
5.6 
5.5 
5.2 
5.8 
5.4 
4.8 
5.3 
5.4 
7.3.1. On the average 88.5% of the population examined are 
found to have clinical signs of trachoma (Tr. I-17), table 
7.2.1.1. while 22.6 percent are found with clinical signs of 
active trachoma (Tr.I-III). The aggravating factors being 
illiteracy, poverty and the insanitary environment in ^ f^hich 
1^8 
they are forced to live. The onset of trachoma has been found 
very early in life (first year of life). 
It is interesting to note some of the observations 
regarding the association of active trachoma with some of the 
socioeconomic factors. The principal means of livlihood is not 
found to be causative factor for high incidence as the incidence 
has not found to be significant in different occupation groups 
i.e. no significant difference is observed between the agricultural 
group and others. 
The percentage of active trachoma is found to be higher 
among the poor than among the better off class in almost all the 
age groups, the aggravating factors being the insanitary condition 
and environraent of the poor class - Table 7.3.1.1. 
TABLB 7.3.1.1. 
DISTRIBUTIOi^ OF PBHSONS ACaORDING TO THEIR ACTIVB TBAGHOMA 
STATUS ,ANJp ,EGOMOMIG LEVEL. 
""AGTrvl"sfAGa""""~«'N6K AGTIVl STAGS'"""""'" 
Observed Expected ' Observed Expected * TOTAL 
B e t t e r Off 583 707.8 2544 2419.2 3127 
Poor 2843 2718.2 9156 9290.8 12009 
TOTAL 3426 ^ 11710 15136 
2 ** P, 
A = 35.84 :C l o r 1 d.f. 5^ = 3.841 
** Highly s i g n i f i c a n t . 
r/o = 6.535 
n9 
Again the prevalence of active trachoma is slighly higher among 
illiterates than among the literates; the rate being high among 
illiterate females. (.Table 7.3.1.2. & 7.3,1.3.)- Illiteracy and 
poverty are found to be the tv/o main causes which are to a greater 
extent responsible for the high prevalence of trachoma. 
DISTRIBUTION OF KALES ACGORDING TO ..THEIR .ACTIVa TRACHOMA AHD 
LITERACY STATUsr 
LITERACY - MALES i 
Literate 
Illiterate 
"""•""AGTIVFSTAGE •*"N(>N"AGT I VS^STAGS » 
Observed Expected ' Observed Expected ' TOTAL 
43 
87 
4 0 . 5 
89 .5 
1168 
2589 
1170.5 
2586.5 
1211 
2676 
Tota l 130 130.0 3757 3757.0 3887 
31 .2^ l i t e r a t e s 
A = 0 .231 ( Not s i g n i f i c a n t ) 
DISTRIBUTION OF .FEMALES .ACCORDING TO THEIR LITERACY.AND .ACTIVE 
TRACHOMA.STATUS. 
LITERACY - FEMALES i 
Literate 
Illiterate 
TOTAL 
^ = 
•"ACTIVE STAGE •""•"^ON ACTIVE 
Observed Expected' Observed 
3 16.3 210 
351 337.7 4055 
354 354.0 4265 
12.42 (Hielilv Sienifin=.^^^ 
i STAGE 
Expected 
196.7 
4068.3 
4265.0 
.6^ liter; 
1 
1 
at( 
TOTAL 
213 
4406 
4619 
3S 
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In this study the prevalence of active trachoma is found 
to be more among Muslims than araong Hindus. The high rate in 
both the religions is due to negligence and ignorance of the 
precautions which must be taken to safeguard the health of the 
individual and those in turn closely related to illiteracy and 
poverty. It is found that bathing (Table 7.3.1.5.) and wiping 
habits (Table 7.3.1.4.) are^  additional factors in influencing 
the severity of the disease. 
TABLE 7.3.1.4. 
JDISTHIBUTIOM OF PExtSONg AGGOnDIMG TO IHBIR ACIiyE TRJGHOMA 
STATUS AKD WIPING HABITS^ 
WIPING HABITS : 
ACTIVE STAGE 'NGN ACTIVE STAGE ' 
Observed Expected 'Observed Expected ' TOTAL 
Hon u s i n g Towel 
o r S a r e e 
Towel 
S a r e e 
.TOTAL 
1801 
6 3 
1527 
3391 
1 3 7 1 . 8 
1 4 1 . 0 
1 8 7 8 . 2 
3 3 9 1 . 0 
4 2 4 3 
558 
6748 
11549 
1 0 0 . 1 
4 6 7 2 . 2 
4 8 0 . 0 
6 3 9 6 . 8 
11549 .0 
6044 
621 
8275 
14940 
y? * * = 314.50 (Highly s ign i f ican t ) 
X^  for 1 d.f. 5% = 3.841 
= 6.635 
ui 
.DISTRIBUTION 0¥ PBRSONS .AQCQRDIKG TO TifEIfi ACTIVE TrlACHOMA 
STATUS MID BATHING HABITS^ 
BATHING HABITS i 
ACTIVE STAGS ' NOM ACTIVE STAGE ' 
Observed Expected ' Observed Expected ' TOTAL 
Daily 228 
Occasionally 3148 
381.8 1454 1300.2 1682 
2994.2 10044 10197.8 13192 
TOTAL 3376 3375.0 11498 11498.0 14874 
2 or;** 
X - 90.37 (Highly significant) 
The prevalence of active trachoma among those who took 
bath daily is less compared to those who are taking bath 
occassionally or not at all. Wiping their faces either after 
bath or face cleaning by saree or dhoti had a striking effect 
on the high incidence of active trachoma than in cases who made 
use of towels. These are some of the personal hygienic factors 
which an illiterate comaiunity lack. 
Although it can be said that children are the primary 
source of infecting, lower prevalence is observed among school 
children than in the children of school going age and not 
going to school (Table 7.3.1.6 & 7.3.1.7.). 
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TABLE 7.3.1.6. 
DISTRIBUTION 01 
STATUS 
SqHOOL GHILDREI^  i 
Age 6-14 y e a r s . 
At tending 
Hon At tending 
TOTAL 
' BOYS AGED 6 - 1 4 YEARS BY ACTIVE THACHOM 
AND AITENDEITGE TO SCHOOLS. 
1 
, 
ACTIVE STAGE ''NOI^ ACTIVE STAGE 
Observed Expected 'Observed Expected 
130 156 .1 316 289.9 
423 396.9 711 737 .1 
553 553.0 1027 1027.0 
I 
"i 
' TOTAL 
t 
446 
1134 
1580 
28,22^ attended the school. 
X^ = 9.354**(Highly significant) X^ for 1 d.f. 5^ = 3.841 
1^ = 6.635 
DISTRIBUTIOH OF GIKLS ,AGED 6-14 YEARS BY._ACTIVE..TiiACHOMA 
STATUS AND ATTSHDSW 
GIRLS i 
Age 6-14 y e a r s . 
At tending 
Not At tending 
TOTAL 
ACTIVE 
Observed 
45 
606 
651 
CE TO SCHOOLS. 
, i 
STAGE '' HON ACTIVE STAGE '^  
Expected 'Observed Expected 
4 9 . 3 
601.7 
651.0 
70 65.7 
798 802 .3 
868 868.0 
TOTAL 
115 
1404 
1519 
7.57J^ a t t e n d e d t h e school . 
r^ X = 0.710 (Not s i g n i f i c a n t ) 
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Also it is quite probable that children from the high and 
middle class attended the school creating less room for the spread 
of infection as they are brought up in a good environment at home 
and at school. 
Table 7.3.1.8. gives the distribution of persons according 
to active trachoma status and use of eye cosmetics. 
DISTRIBUTION OF PSRSONS AGaOHDING TO ACTIVE TRACHOMA STATUS 
MP USB OF EYE COSMETICS. 
MALES 
None 
Yes 
. 
ACTIVE 
Observed 
137 
1394 
STAGE 
Expected 
432.2 
1098.8 
> 
' HON ACTIVE STAGE ' 
'observed Expected ' 
1879 
3731 
1583.8 
4026.2 
TOTAL 
2016 
5125 
TOTAL 
X^ = 357. 58* 
DISTRIBUTION 
FEMALES 3 
1531 
(Highly 
OF PBRSC 
Al^ D USE 
ACTi 
si: 
fWS 
OF 
-VE 
1531.0 
gnifleant) 
5610 5610.0 
X^ for 1 d.f. 
TABLE 7.3.1.9. 
ACCORDING TO ACTIVE 
EYE COSMETICS. 
STAGE ^ WOK ACT. 
5% 
1$ 
7141 
= 3.841 
= 6.635 
TRACHOMA STATUS 
LVB STAGE 1 
Observed Expected Observed Expected i TOTAL 
' , 
None 131 227.7 822 725 .3 953 
Yes 1729 1632.3 5104 5200.7 6833 
TOTAL 1860 1860.0 5926 5926.0 7786 
X^ = 6 1 . 4 9 (Highly s i g n i f i c a n t ) X^ i ^^f^ 5^ = 3^341 
Vfo = 6.635 
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It is seen from the above tables that use of eye cosmetics 
plays a significant role in the prevalence of active trachoma. 
The eye cosmetics and the way it is applied from one person to 
the other may again epidemiologically speaking suggest the 
possibility of high infection rate among persons. 
The prevalence of active trachoma is found to be higher 
among those people working in smoky places than those who worked 
in dusty places. Here mainly women worked in smoky places while 
in dusty places both men and women took part in their work. On 
the top of it, it is observed that the prevalence rate among 
women is more compared to men. Although comparison of persons 
working in smoky places and dusty places is not valid because in 
one case we are having only females but in the other both males 
and females, the result will give an insight for further studies 
into this problem as to the high prevalence rate among women 
compared to men. 
7,3,2, In the countrywide survey on trachoma and other common eye 
diseases the socioeconomic details have been collected about the 
situation of the village, water supply, religion and occupation, 
(Figs. 3.3.1, & 3.3.2), 
The analysis which follows is based on a representative 
sample of villages drawn from each State and has been studied 
according to the regions of endemicity. 
The prevalence of trachoma either active or total is not 
found to depend upon the distance of the village from the Taluk 
Head Quarters, District Head Quarters, Railway Station or Main 
river. This one can attribute to the fast cominunications that 
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exist these days. All the information collected are studied by 
the regions of trachoma endemi.city (i.e. in high, medium and low 
endemic areas). 
The sources of water supply in different parts of rural 
India are different, the chief ones being (i) Hand pump (2) well 
(3) River and canal and (4) ponds. The trachoma active and total 
have been found to be high in the places where hand pumps and 
wells are in use irrespective of regions of endemicity. Compara-
tively persons using Kiver and Canal water (Table 7.3.1,10.) 
have been found to suffer less i.e. low prevalence of total and 
active trachoma is observed in the households using River and 
Canal water. 
3;4BLB 7,3a.lQ. 
PREVILEMGE OF A a i l V a AMD TOTAL IHACKOM IN DIFFERENI ENDEMIC 
REGIONS BY SOURCES OF WATER SUPPLY. 
Source of water ' 
supply 'No. of 
LOW ENDEMIC REGION 
Number < ACTIVE TRACH014A 'TOTAL TRACHOMA 
»villages'Examined i HQ, % t j^^^ ^ 
Hand pump 
Well 
River and Canal 
Pond 
Others 
Not recorded 
30 
117 
10 
12 
-
2 
2573 
9479 
727 
900 
-
82 
9 
342 
18 
46 
-
_ 
0.3 
3.6 
2.5 
5.1 
22 
488 
28 
74 
0.8 
5.1 
3,8 
8.2 
TOTAL 171 13761 415 3.0 612 4.4 
1^6 
TABLE 7 . 3 . 1 . 1 0 (Cont'd.) 
Source of Water 
Supply 
Hand pump 
Well 
River and Canal 
Pond 
Others 
Not recorded 
TOTAL 
• ~ 1 ' •• " " -
'No. of 
'villages 
20 
78 
10 
6 
1 
-
115 
HIGH 
* Number '. 
'Examined' 
1 1 
1387 
8061 
869 
438 
86 
-
10840 
ENDEMIC 
ACTIVE 
No. 
285 
2524 
127 
88 
22 
-
3046 
REGION 
TRACHOMA ' 
20.5 
31.3 
14.6 
20.1 
25.8 
-
28.1 
TOTAL 
No. 
1090 
5297 
282 
219 
30 
-
0 
6918 
TRACHOMA 
78.6 
65.7 
32.5 
50.0 
35.2 
-
63.8 
TABLE 7 . 3 . 1 . 1 0 . ( C o n t ' d . ) 
MEuLUM ENDEMIC RECTOF 
Source of w a t e r 
supply 
'No. of 'Number 'ACTIVE TRACHOMA ' TOTAL TRACHOtlA 
' v i l l a g e s ' E x a m i n e d ' No. % ' No. ' ic 
t i l t 
Hand pump 
Well 
River and Cfenal 
Pond 
Others 
Not recorded 
9 
136 
• 26 
19 
8 
. 
753 
11743 
2293 
1678 
579 
_ 
115 
1807 
268 
200 
85 
— 
15.3 
15.4 
11.7 
11.9 
14,7 
_ 
209 
2879 
461 
260 
131 
— 
27.8 
24.5 
20.1 
15.5 
22.6 
_ 
TOTAL 198 17046 ' 2475 14.5 3940 23 .1 
m 
The main religions found are Hindus, Muslims, Christians 
and others, in order. The method that has been used here to test 
2 
the trends in proportions is that due to Armitage. The X 
calculated for a mxn stable takes no account of the fact that the 
rates of increase or decrease with a particular factor under 
consideration. To measure and test the significance of the trend 
in ?j_ (proportions), a natural procedure will be to allot a 
score X^ to the i th column (X-^  X2 ... Xj^  ) and to perform a 
regression of P on X. In addition to the column score X^ to each 
of the T observations a score Y is allotted, taking the values 1 = 1 
for each observation in row 1 and Y = 0 for row 2, Thus the mean 
value of I for the ith column is ni = Pi and overall mean of 
Ni 
Y is t/T = P. Thus the regression of Y on X will be equivalent 
to P on X. 
b = ^NP Cx-x) = TtM -. t S Nx.._ •• 
^w (x-£)2 TI;NX^- (I;NX)^ 
and V( b) = _.X-Xl-PL. = ^. ,-tLT-1).„, 
S N (X-X)^ TIJT^NX^ - awx) J 
2 2 
Then X 0 is defined by b /V(b) on 1 d. f. 
In the absence of a prior knowledge of the trend to be expected, 
it seems reasonable to choose the xi with equal spaced and will be 
2 
convenient to have them centred round zero. If X is the originally 
2 
calculated value and X 0 is the value with 1 d.f. the test for 
2 2 2 
departures from l i n e r regress ion gives X-j_ = X- X Q wi th(n- l ) 
p 
d.f. if X is with n d.f. Even if there is association originally 
118 
2 2 
(X significant) the value X i obtained later may not be 
significant showing thereby the association of the factors studied 
with the third unkno\ra factor. 
The results of the analysis of active trachoma prevalence 
are as follows-
Region Crude X^ b V(b) X% = h^/ViW X^c=X^-X 0 
High andemic 140.981 -0.3791 .007200 19.961 121.020 
Medium Endemic 196.595 0.0785 .00004326 142.374 54.221 
Low Endemic 50.424 0.01S6 .000001363 20.137 50.257 
** Highly significant. 
It is found that the linear trend in proportion between 
Hindus to i'iuslims to Christians is highly significant. Hence 
it is concluded that in the Medium and High Endemic regions 
Muslims and Christians have a higher prevalence of active trachoma 
than Hindus. In the High Endemic region Christians had signifi-
cantly lower active trachoma than Muslims. Though the trend in 
proportion is significant in the low endemic region the percentage 
prevalence of active trachoma in the three communities has been 
found to be much lower than in high and medium endemic regions. 
1/f9 
TABLE 7.3.,1.U. 
PREVALENCE OF ACTIVE AND TOTAL _TRAGHO_MA IN DIFFERENT ENDEMIC 
REGIONS BY RELIGION. 
Religion 
Hindus 
Imslims 
Christians 
Sikhs 
Others 
Not recorded 
TOTAL 
> 
'No.of hou-
'seholds 
2499 
419 
166 
-
48 
•73 
3205 
' Nuraber 
'Examine 
1 
10454 
1953 
778 
-
258 
318 
13761 
LOW. 
jd • 
iiiNliSi'lIC 
ACTIVE 
No. 
312 
60 
25 
-
14 
4 
415 
HSGION. 
TRACHOMA 
i ; 
3.0 
3.1 
3.2 
-
5.4 
1.3 
3.0 
TOTAL 
No. 
460 
84 
28 
-
28 
12 
612 
TRAGHOM 
4.4 
4.3 
3.6 
-
10.9 
3.8 
4.4 
xieligion 
Hindus 
Muslims 
Christians 
Sikhs 
Others 
Not recorded 
TOTAL 
1 
'No. of; 
\ house- ' 
holds 
2591 
788 
243 
-
46 
40 
3708 
Number 
\ Examined 
11527 
4180 
1329 
-
218 
174 
17428 
MEDIUM ENDEMIC REG] 
' ACTIVE TRAGHOM 
; No. % 
1 
1239 
643 
296 
-
58 
14 
2550 
10.8 
15.4 
22.3 
-
26.6 
8.1 
12.9 
:oN 
; TOTAL 
' No. 
1 
1 
2117 
1084 
423 
-
93 
33 
3750 
Cont 
TRACHOMA 
18.4 
25.9 
31.8 
-
42.7 
19.0 
21.5 
'd... 
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TABLE 7 . 3 . 1 . 1 1 . (Cont 'd.) 
Religion 
Hindus 
Muslims 
Christians 
Sikhs 
Others 
Not recorded 
1 
'Number of 
'Households 
1 
2048 
126 
3 
128 
-
^ 
HI9H EWDEMI 
'Number , ACTIYE 
'Examined. Ho. 
1 ' 
9552 
708 
8 
672 
-
_ 
2665 
292 
3 
86 
-
^ 
:C HEGIOIS, 
TRACHOMA , 
27.9 
41.2 
37.5 
20.5 
-
wm 
TOTAL 
No. 
5795 
538 
7 
578 
-
^ 
TRACHOMA 
60.7 
76.0 
87.5 
86.0 
-
M * 
TOTAL 2305 10940 3046 27.8 6918 63.2 
The di f ferent occupation groups found in rura l India have 
been grouped according to the following c l a s s i f i c a t i ons ( i ) 
Agr i cu l tu r i s t s (2) Fishing (3) i^Iining and quarring (4) General 
labour and (5) Others, 
14BIJ.._Lua*JLJ.S. 
TASiE.SHOWS„THE_0GGyPATlON_AND PREVALENCE OF TRACHOMA IM THE 
LOW ENDEMIC REGION. 
Occupation Number Examined 
1. Agriculture 13400 
2. Fishing 188 
3 . Mining & i^arrylng 81 
4. Gen. Labour 1196 
ACTIVE TRACHOMA • TOTAL TRACHOMA 
No. % No. % 
383 
19 
9 
2.85 
10.1 
0.75 
565 
21 
1 
16 
4.21 
11.2 
1.2 
1.34 
IS! 
It is found that the prevalence of trachoma in fishing group 
to be significantly more than the rest of the groups. Similar 
observations have been noticed in the medium and high regions 
of endemicity. 
7.4. IM51^M4_M-AJ:AMILY_DISB4§S 
In health statistics we are not merely satisfied with 
the death, birth and morbidity records due to diseases but also 
to knoxiT how fit and healthy the living population is. Morbidity 
statistics are a developing field of study these days. In the 
study of morbidity no other system of continuous sickness 
recording has yet been found suitable and practicable. This 
unit of study makes it possible to link morbidity data to a 
variety of social and economic conditions. Hot only the 
prevalence of the disease can be studied but also invalidity, 
disability, impairment and injuries in the population can be 
studied in detail and by this one can find the amount of medical 
care needed and the cost of treatment. 
The advantage of a family record or household record in 
trachoma from the statistical point of view -aakes it possible 
to get all the needed information at one place which provides a 
reliable information on the total population exposed to risks. 
It also enables data on prevalence of the disease to be 
satisfactorily collected and offers possibilities of linking 
data on total prevalence to a variety of social and economic 
conditions as mentioned earlier. 
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Writing on the morbidity of trachoma, Andrew De Rotth (4), 
observes that "In Hungary 23^ of trachomatous patients contracted 
the disease from the agricultural labourers and 33^ acquired 
from members of their own families. In the country of Mezo" -
Kovesd the two main sources of trachoma are the family and the 
group of agricultural labourers." He also observes that" In 
trachoma afflicted families it may take several months or years 
before another member of the family shows signs of trachoma and 
trachoma is contracted more easily by a child than an adult, 
the main source of infection with trachoma being the family. 
L.A. Julianelle (22), in his paper on "statistical analysis of 
clinical trachoma also concludes tb^t "trachoma is accepted 
throughout the country as a rural disease and more particularly 
as familial requires no particular explanation or discussion." 
in tne present stuay two sets of schedules were used one 
for the household and the other the individual schedule to record 
information separately for each member of the household. 
The following tables 7.4.1 & 7.4.2 give the number of 
trachomatous persons in households against the number of persons 
in the households. The product movement correlations have been 
v/orked out for table (7.4.1) dc (7.4.2) which are 0.8562 and 
0.7369 respectively. These are found to be high and significant 
i.e. as the size of the household increases there is evidence 
to believe that the size of the trachomatous individuals in 
households also increase. According to Pages " Infection takes 
place in the street, in the market, in the train, bus, it 
occurs above all in schools and workshops." More even than 
typhoid, trachoma is the disease of dirty hands". It is also 
a disease of hotel sheets and of the famiay." (32). 
Hence, it can be concluded that in the presence of other, 
factors like socio-economic and living conditions of the rural 
folk, family size also contributes to the increase in the 
trachomatous individuals. 
No. of t 
matous 
i n hous 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
DISTRIBOTION 
i 
i f acho-^ 
people 
;eholds* 
1. 
TOTAL 
SI2ES 
1 
1 
2 
3 
2 
1 
7 
8 
OF 
l i ^ i 
3 
1 
8 
4 
13 
THAC 
I'HE 
4 
1 
1 
4 
8 
6 
20 
TABLE 7 . 4 . 1 . 
IHOPIA 
STAT 
NUM 
5 
3 
2 
3 
S 
4 
18 
. CASES 
E OS' PI 
BEE OF 
6 7 
1 
1 
1 
1 1 
2 2 
8 
5 3 
3 
18 10 
III HOUSE 
IWJ'AB 
HOLDS OF DIFF 
DISTRICT _ LUHil 
EHEMT 
ANA. 
IKBIVIDUALS IN HOUSEHOLDS 
8 9 10 11 12 13 
1 
2 
4 
7 
1 
1 
4 
1 
9 
1 
1 
4 
2 
1 2 
1 
7 2 3 
1 
1 
14 
1 
1 
1 
'TOTAL 
1 
4 
8 
22 
18 
18 
12 
10 
9 
9 
4 
4 
1 
1 
120 
0.8562 
TABLE 7 . 4 . 2 . 
DIST, 
. -
Ko. of t r a - ' 
choma 
i n d i v i d u a l s * 
i n househo lds ' 
1 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
I S 
17 
18 
19 
20 
TOTAL 
tilBUTION Oi 
1 2 
4 
5 
9 
3 
2 
4 
7 
13 
^ Ta4gHo: 
4 
3 
1 
4 
4 
12 
5 
1 
3 
2 
4 
6 
16 
MA G 
6 
1 
2 
1 
3 
4 
5 
5 
21 
r 
ASES 
7 
2 
5 
1 
6 
7 
2 
23 
= 0 . 
IW 
• 
FU 
8 
1 
1 
2 
1 
7 
HOUSEHOLDS OF DIFFEHEWT SIZES IN THE STATE OF PUNJJ 
.mSTitlGT - i^HIWDEEGAHH. 
HBBii 
9 
1 
1 
1 
1 
1 
1 
6 
.7369 
OF INDIVIDUALS IN HOUSEHOLDS 
10 1 1 12 13 14 15 16 17 18 19 20 
1 
1 
1 
2 
2 1 
1 
1 
1 
1 
1 
4 3 - 2 2 1 1 
i ^ 
1 
' 
1 
1. 
TOTAL 
2 
14 
20 
18 
15 
2 1 
14 
8 
3 
2 
1 
1 
1 
120 
155 
^•5. DMSITY OF POPULATION AMD PHEVJILSNQE OF TRACHOMA i 
The correlation between the density of population per sq. 
mile and the prevalence of trachoma in different districts of two 
States have been worked out. The correlation co-efficient so 
worked out was found to be 0.2152 which is positive and not 
significant. Perhaps this might be due to the fact that the whole, 
area of the district is taken, which includes the enough 
uninhabited space. The prevalence of the disease though has been 
found among households, the area of the district m.ay be one of the 
deciding factors about the sanitation and environment. If we 
consider the area where the household members live then this 
positive correlation may perhaps reach the degree of significance. 
Hence while correlating the density of population per sq. mile 
if the spread of the households in the district is taken into 
consideration will throw more light on this aspect than generally 
correlating the two factors. 
7.6. SUMMAHI ; 
The analysis on the effect of soGioeconom.ic factors in the 
incidence and severity of trachoma in 29 villages of Aligarh districl 
comprising of 15,150 persons revealed that poverty, illiteracy and 
insanitary conditions prevailing in the community are responsible 
for the infection of the disease. Further habits, belief patterns 
and lack of personal hygiene are some of the contributory factors. 
School going children have been found to be less affected than the 
other children of the same age. From the point of view of wiping 
and cleaning habits of eye by the people, those who used sarees or 
1 5 B 
dhoties as the wiping media ted a higher incidence than persons 
who made use of their towels independently. 
The observations of Carl S Taylor (et al) (7), in a Punjab 
village suggest that the most important vehicle for the spread 
of infections in the Punjab is the village woman's "dopatta". 
This is a general purpose shav/1 which women v/aar arround their 
shoulder or over their heads. Commonly it is used for wiping 
the faces of children and the eyes of the mother as a substitute 
for washing. 
The prevalence of trachoma in the States of high, medium 
and low endemicity in respect of sources of water supply, is 
found to be high in places where hand pumps and wells are in use. 
Perhaps this might be due to less usage of water, owing to the 
difficulty in pumping or drawing water. Heligion had no distinct 
effect on the prevalence of trachoma in the areas of low 
endemicity. However in the high endemic region the prevalence 
showed an increase from Hindus to i'flislims and from Christians 
to i'iuslims. In the various occupation groups studied, fishing 
conmiunity showed a high prevalence than the Agriculturists and 
the remaining occupation groups irrespective of the regions of 
endemicity. 
-000-
C H A P T E R nil 
INDEX OK GHAVIIY OF TiUGHOMA 
m 
C2-1 A F 1 1 & mil. 
INDEX OM GRAVITY OF lEAGHOMA - STATISTICAL APPROACH. 
8.1. INIHODuCTION 2 
The relative gravity of trachoma is defined as the degree 
of disabling complications and sequelae, or of active lesions 
which if untreated will lead to disabling consequences (64). 
l%ny indices have been attempted to find out the gravity of 
Trachoma in different countries. More often the prevalence of 
total Trachoma in a population examined is taken into consideration 
for planning control measures towards the disease. It has been 
shown by many workers that the epidemiological factors affecting 
the clinical picture of trachoma are not the same in all regions. 
In the courd^ e of mass treatment of Trachoma by Sadayoshi Kamia in 
Japan (42), he has observed that the disease not only depends on 
the viral elementary bodies, but also on insanitory environments. 
Thus multiple factors seem to affect the epidemiology of trachoma, 
the most important ones being, (i) the age of onset, (ii) the 
relative activity and infectivity of trachoma in different age 
groups (iii) the pattern of the disease. So far a simple method 
of assessment adopted by many workers, to find the gravity of 
trachoma is the proportion of persons suffering from trichiasis, 
pannus and corneal opacity to the total trachomatous individuals 
examined. The w'orld Health Organisation Expert Coimnittee on 
1HS 
Trachoma (Wld. Hlth. Org. Techn Hep Ser 1962, 234) (63), agreed 
in 1962 for a standard method of evaluation of the gravity of 
trachoma in a community. It took into account only the measurable 
and irreversible lesion which ordinarily lead to disabling 
consequences and ignored rare mainifestations of the disease 
which are of little epidemiological value. It suggested also 
a group index of gravity derived by the following formula. 
(a) + (b) + (c) + (d) + (e) 
-_„-_ . (A) 
Total trachomatous individuals examined 
where a = F3 G-^  or F2 G2 b = C3 G = Trichiasis, 
(d) Pannus 4 mm or more (e) Corneal opacity. 
+ Definitionsa (in relation to disabling or potentially 
disabling lesions of trachoma and/or associated 
conjunctivitis). 
Follicular Involvement. 
F2 = Follicles involving one third or more of the conjunctiva 
of the upper tarsus and adjoining part of the fornix ' but 
falling short of total involve.nent. 
F3 = Follicles involving virtually the whole of the surface area 
of the conjunctiva of the upper tarsus and adjoining part 
of the fornix. 
Cicatrization s 
Gn = Fine scattered superficial scars. 
C^  = Moderate uniformly distributed scarring with no shortening 
or distoration of the tarsus. 
Go = Dense and/or irregular scarring with shortening or 
o 
distortion of the tarsus. 
1^3 
An attempt is made in this chapter to obtain an improved 
index of trachoma based on several factors affecting the gravity 
of the disease. 
8.2. MATERIALS s 
In this chapter the material obtained from- the country 
wide survey on Topographical distribution of Trachoma and other 
common eye diseases has been made use of to arrive at such an 
index. The sampling design adopted in this study has been 
explained in chapter III. 
As it has been noted already the field survey has been 
carried out in all the 15 states of rural India by 20 mobile 
units. All the medical officers employed in the conduct of the 
survey received short term training course from the headquarters 
staff to Iceep uniform diagnostic criteria in all the states 
which eliminated with some limitations the bias in diagnosis. 
But as often happens in epidemiological studies conducted by 
different personnel of this kind, personal bias could not be 
completely eliminated. 
In this study information collected on 1,68,663 persons 
(rural population) from fourteen States of India has been used. 
The findings are recorded on the household cards specially designed 
for the purpose. All parts of the conjunctiva, cornea, anterior 
chamber and anterior portion of the eyes have been examined in 
detail with the help of binocular loupe and torch as a source of 
light. 
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8 .3 . METHOD i 
The method adopted here to a r r i ve a t an index i s the 
p r inc ip le factor ana lys is - centroid method (23), 
8 . 3 . 1 . FACTOR AMALYSIS PATTERN t 
We take measures on a number of variables in a certain field 
for e.g. a set of forty diverse personality tests measured on 500 
people or t\ro or three dozen of indexes of trade activity measured 
every v;eek or two and work out all possible correlation coefficients 
among variables to see the extent of covariation. For example in 
the states v/here the prevalence of trachoma is high, the gravity 
of the disease might not be high and in the states of low preva-
lence or low endemicity the gravity of the disease might be high. 
Though the endemicity and gravity of the disease are related may 
not be directly i.e. we may find regions of lov/ endemicity with 
severe complication of trachoma at the point of time and vice 
versa. Factor analysis carried out on the correlation coefficients 
show how some variables can be grouped together because they behave 
in the same way and it proceeds to delineate new independent, 
underlying factors which may be responsible for these groupings. 
8 . 3 . 2 . COMPLETE CSHTRQID METHOD 3 
I f we imagine the ends of a l l t e s t v e c t o r s to be small l ead 
b a l l s and the v e c t o r s themselves t o be w e i g h t l e s s t h r e a d s , 
then t h e c e n t r o i d p o s i t i o n marked x i n t h e f i g . would be the point 
about which a l l t h e s e we igh t s would b a l a n c e . A v e c t o r drawn from 
HI 
the origin through this point therefore pepresents the direction of 
variance common to all test vectors. 
Fi^. 8.3.2.1 
>Vf Centi-oici 
The principle factors considered are prevalence percentage 
of (i) Total Trachoma (2) iSntropion (3) Trichiasis (4) Pannus 
(5) Total pannus (6) Pannus crassus and (7) Opacity. These 
factors which are considered by Ophthalmologists as responsible 
for the high gravity of Trachoma in an 
r^T^ 
endemic area have been made use of in the analysis. Inter 
correlations have been worked out between these factors. A Matrix 
of correlation co-efficients as shown in Table 6.2.1,1. is formed. 
The sum T of all the correlation coefficients is obtained. Then 
the coefficients of the first centroid factor is computed by 
dividing each column total by ^/^~ir From these first 
centroid coefficients the second matrix of correlations is formed. 
The residual matrix is obtained by substracting the second matrix 
from the first matrix of correlation coefficients. The second 
factor loadings are obtained in the usual way by making use of the 
residual matrix. ( Table 8.3.2.2.) 
TABLE 8.3.2.4. 
OF FIKST AND SECOND GEMTROID GOEFFIGIMTS. 
Factors 
Total Trachoma 
Trichiasis 
Pannus 
Total pannus 
Pannus crassus 
Entropion 
Opacity 
Standardised 
First centroid 
coefficients 
0.28727 
0.22776 
0.19841 
0.21393 
0.02370 
0.24190 
0.23687 
Standardised 
Second centroid 
coefficients 
0.37467 
-0.51579 
0.21095 
0.16535 
0.12138 
-0.49861 
0.18029 
Total of first and 
second centroid 
coefficients 
0.66194 
-0.28803 
0.40936 
0.37928 
0.14508 
-0.25671 
0.41718 
Individually these centroid coefficients are standardised. 
The sum of the first and second centroid coefficients gives 
the final coefficients from which the index is obtained. 
1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
3D. 
n. 
32. 
1 3 . 
14, 
PREVALENCE OF 
S t a t e s 
Andhra 
Assam 
B i h a r 
G u j a r a t 
14aha ra sh t r a 
T o t a l No. 
Examined 
10449 
9239 
13225 
10116 
16662 
Jammu & Kashmir 7554 
K e r a l a 
I'ladhya P r a d e s h 
Madras 
Mysore 
O r i s s a 
Pun j ab 
R a j a s t h a n 
V/est Bengal 
TOTAL 
8923 
24117 
2982 
9061 
9658 
15669 
20729 
10379 
168663 
TOTAL TRACHOMA ( S!] 
T o t a l 
Trachoma 
No. % 
650 
2327 
4646 
5662 
1882 
1267 
780 
9958 
136 
2049 
256 
12391 
15390 
47 
57331 
5 . 3 
2 5 . 2 
3 5 . 1 
5 6 , 0 
1 1 . 3 
1 6 . 8 
8 . 7 
4 1 . 3 
4 . 6 
2 2 . 6 
2 . 7 
7 9 . 1 
7 4 . 2 
0 . 5 
3 4 . 0 
TA 
CAGES !• 
DIFFER 
T r i c h i a s i s 
No. % 
1 1 
549 
100 
119 = 
2 1 
36 
1 
275 
0 
16 
5 
274 
217 
12 
1636 
0 . 1 0 
5 , 9 4 
0 . 7 6 
I . I S 
0 . 1 3 
0 . 4 8 
0 . 0 1 
1 .14 
0 . 0 0 
0 . 1 8 
0 . 0 5 
1.76 
1 .05 
0 . 1 2 
0 . 9 7 
3LB o • o^ id * J., 
- IV) Ai^ D COM: 
ENT STATES. 
Pannus 
No. % 
3 
35 
8 
28 
7 
1 
6 
287 
0 
1 
0 
16 
386 
2 
780 
0.03 
0.38 
0.06 
0.28 
0.S4 
0.01 
0.07 
1.19 
0.00 
0.01 
0.00 
0.10 
1.86 
0.02 
0.46 
• 
PLICil .TIONS 
T o t a l 
p a n n u s 
No. % 
0 
7 
2 
26 
26 
0 
3 
34 
0 
3 
1 
5 
50 
0 
157 
0 . 0 0 
0 . 0 8 
0 . 0 2 
0 . 2 6 
0 . 1 6 
0 . 0 0 
0 . 0 3 
0 . 1 4 
0 . 0 0 
0 . 0 3 
0 . 0 1 
0 . 0 3 
0 . 2 4 
0 . 0 0 
0 . 0 9 
njE TO TRACHOMA 
Pannus 
c r a s s u s 
No. fo 
2 
1 
1 
2 
2 
2 1 
1 
22 
0 
2 
1 
20 
3 
0 
78 
0 . 0 2 
0 . 0 1 
0 . 0 1 
0 . 0 2 
0 . 0 1 
0 , 2 8 
0 , 0 1 
0 , 0 9 
0 , 0 0 
0 . 0 2 
0 . 0 1 
0 . 0 1 3 
0 . 0 1 
0 . 0 0 
0 . 0 5 
IN 
E n t r o p i o n 
N o . f» 
9 
421 
77 
250 
30 
17 
7 
170 
0 
2 
6 
117 
211 
5 
1322 
0 .09 
4 .56 
0 .58 
2 .47 
0 .18 
0 .22 
0 .08 
0.70 
0.00 
0 .02 
0 .06 
0 .75 
1.02 
0 .05 
0 .78 
Opac 
No. 
5 
12 
1 
4 5 
1 
0 
0 
42 
0 
0 
0 
122 
39 
0 
267 
: i ty 
0 .05 
0 . 1 3 
0 . 0 1 
0 ,45 
0 ,00 
0 .00 
0 .00 
0 .17 
0 . 0 0 
0 .00 
0 .00 
0 .78 
0 .19 
0 .00 
0 .16 
<^ 
MTtilX OF ,iO.'.LAL ,G0dKHLAT10i^, .OOiill'YlCiia^TS BEIWBM VAHIOUS PiilNClPLE FAaT0HS_4.jD THg 
Trachoma and i t s 
c o m p l i c a t i o n s 
T o t a l t r achoma 
T r i c h i a s i s 
Pannus 
T o t a l Pannus 
Pannus G r a s s u s 
E n t r o p i o n 
O p a c i t y 
TOTAL 
r = S 
2B = C 
d 
= D 
0+D = E 
M E = a j 
GALCUL4Ti0i> 
T o t a l 
Trachoma 
0 . 3 1 5 4 
0 . 5 9 9 4 
0 . 5 9 5 0 
0 . 1 8 7 8 
0 . 3 4 3 0 
0 . 8 1 2 8 
2 . 8 5 3 4 
2 . 8 5 3 4 
2 . 8 5 3 4 
0 . 8 1 2 8 
0 . 8 1 2 8 
3 , 6 6 6 2 
0 . 8 5 8 2 5 
I • 
03: ^^i-^BT 
T r i c h i -
a s i s 
0 . 3 1 5 4 
0 . 2 1 7 0 
0 . 1 9 9 8 
- 0 . 0 0 1 5 
0 . 3 2 9 4 
0 . 3 1 4 3 
1 .9774 
1 .9774 
1 .9774 
0 . 9 2 9 4 
0 . 9 2 9 4 
2 . 9 0 6 8 
0 . 5 8 0 4 7 
= /w = 
_Mt>.SBG01iEL 
Pannus 
0 . 5 9 9 4 
0 . 2 1 7 0 
0 . 6 7 1 7 
- 0 . 0 4 6 9 
0 . 2 3 7 0 
0 . 1 8 2 3 
1 .8605 
1 .8605 
1 .8605 
0 . 5 7 1 7 
0 . 5 7 1 7 
2 . 5 3 2 8 
0 . 5 9 2 7 8 
1 8 . 2 4 8 1 
4 . 2 7 1 7 
0 . 2 3 4 0 9 8 
....GEiiTHOlD GOBFFiGiENTS. 
T o t a l 
Pannus 
0 . 5 9 5 0 
0 . 1 9 9 8 
0 . 6 7 1 7 
0 . 1 8 0 6 
0 . 4 2 6 5 
0 . 3 4 6 1 
2 . 0 5 8 5 
2 . 0 5 8 5 
2 . 0 5 8 5 
0 . 6 7 1 7 
0 . 6 7 1 7 
2 .7302 
0 . 6 3 9 1 3 
a j = 
Pannus 
c r a s s u s 
0 . 1 8 7 8 
0 . 0 0 1 5 
- 0 . 0 4 6 9 
- 0 . 1 8 0 6 
0 . 1 8 0 3 
0 . 2 2 4 5 
0 . 0 7 8 0 
0 . 0 7 8 0 
0 . 0 7 8 0 
0 . 2 2 4 5 
0 . 2 2 4 6 
0 . 3 0 2 5 
0 . 0 7 0 8 1 
E n t r o p i o n 
0 . 3 4 3 9 
0 . 9 2 9 4 
0 . 2 3 7 0 
0 . 4 2 6 5 
- 0 . 1 8 0 3 
0 . 3 3 0 2 
2 . 1 5 7 8 
2 . 1 5 7 8 
2 . 1 5 7 8 
0 . 9 2 9 4 
0 . 9 2 9 4 
3 . 0 8 7 2 
0 . 7 2 2 7 1 
F i r s t F a c t o r L o a d i n g s 
O p a c i t y 
0 . 8 1 2 8 
0 . 3 1 4 3 
0 . 1 8 2 3 
0 . 3 4 6 1 
0 . 2 2 4 5 
0 . 3 3 0 2 
-
2 . 2 1 0 2 
2 . 2 1 0 2 
2 . 2 1 0 2 
0 . 8 1 2 8 
0 . 8 1 2 8 
3 . 0 2 3 0 
0 . 7 0 7 5 8 
• 
TOTAL 
2 . 8 5 3 4 
1 . 9 7 7 4 
1 . 8 6 0 5 
8 . 0 5 8 5 
0 . 0 7 8 0 
2 . 1 5 7 8 
2 . 2 1 0 2 
1 3 . 1 9 5 8 
1 3 . 1 9 5 8 
1 3 . 1 9 5 8 
5 . 0 5 2 3 
5 . 0 5 2 3 
1 8 . 2 4 8 1 
4 . 2 7 1 8 3 
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The index is the sum of products of respective prevalence 
rates by the corresponding coefficients. 
8.4. RBSULTB Mi) DlSGUSSlOM 
It is found from Table 8.3.2.2. that 18 correlation 
coefficients out of 21 are positive. 
One may wish to combine several of the observation for each 
state into some kind of an index or scale on the basis of a number 
of characteristics to allocate the state into one of several 
groups or to make prediction about it. Let us imagine that we 
wish to combine several of the observations obtained for each 
survey unit into some kind of rate or score. Some times, in social 
investigations one might seek an index to measure a persons 
participation like in the comiminication activities - e. g. Church 
going, Cinema going, radio listening, reading and so on. In this 
type of study they have decided on a system for scoring the 
frequency of person's participation in any one activity and for 
combining these scores into a participation index (30). In the 
present analysis each prevalence rate has been assumed to give a 
kind of score for the survey unit, as the prevalence rates themselve 
are mostly considered as a sort of index or scale of comparison. 
The IT analysis method has also been made use of by Dr. Swaroop 
for such kind of studies. The greater the value of Er , the 
greater is the difference between the states in respect of_ the 
characteristics, the lesser the distance the closer will be the 
resemblence between the states. Such studies are quite common 
in the field of nutrition and diet surveys also. 
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The study of relationships between two or more variables 
(prevalence rates of different factors) in general is straight 
forward so long as one is content merely to state the extent and 
direction of association. It tells us to what extent the two 
variables move together - an increase or decrease in one being 
associated, on average, I'fith an increase (or decrease) in the 
other but one thing is certain that it tells us nothing about cause 
and effect. One difficulty in these things might be the line 
sequence difficulty. With these limitations (and the correlation 
in presence of others sections) the correlation have been worked 
out between the various factors. 
The principal factor pattern can be procured for any matrix 
of correlations by the iterative method. Instead of using the 
iterative method centroid pattern analysis has been used. 
After obtaining the coefficient corresponding to each factor 
as given in the centroid method, the coefficients are standardised. 
The index is obtained by taking the sum of the products of 
respective prevalence rates by the corresponding coefficient. This 
has been worked out for each State separately. The equation is, 
Index(for any State) = 0.66194 x total trachoma - 0.28803 x trichi-
asis + 0.40936 X Pannus + 0.37928 x Total pannus 
.+ 0.14508 + Pannus crassus - 0.25671 Entropion 
•»- 0.41718 X Opacity. 
Table 8.4,1. shows the indices obtained by (1) centroid 
analysis and (ii) based on W.H.O, Expert Goaimittee's suggestions 
along with the prevalence of impairment of vision due to trachoma 
and / or associated infections in different States. It is fou.nd 
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TABLE 8.4.1. 
GOiWARATXVE STUDY OF THE IK DICES WITH IMPAIBMEI^ I OF YXSIOK 
DUE TO TRACHOM. 
"Prevalence of ' W.H.d. ^xpert » Present sugges-
•Imp. of vision ' Gommitte Index" ted Index 
' due t o traohoma' L.. -
S t a t e s 
€ 70 
Andhra 
Assam 
Bihar 
Gujarat 
Maharashtra 
Jammu & Kashmir 
Kerala 
l%dhya Pradesh 
Madras 
Mysore 
Orissa 
Punjab 
Rajasthan 
V/est Bengal 
(1) 
0.4 
0.7 
0.8 
1.7 
1.9 
0.07 
0.4 
2.3 
0.07 
0.6 
0.5 
3.0 
1.2 
0.6 
(2) 
0.0564 
0.4405 
0.0408 
0.0832 
0.0462 
0.0592 
0.0231 
0.0837 
0.0 
0.0117 
0.0508 
0.0447 
0.0587 
0.4043 
(3) 
3.492 
^.041 
22.904 
36.499 
7.475 
10.971 
5.777 
27.454 
3.045 
14.921 
1.763 
52.059 
49.485 
0.292 
(4) 
Rank c o r r e l a t i o n between (2) & (4) i s 0.71098 
Rank c o r r e l a t i o n betv/een (2) & (3) i s 0.072 
* Worked out on the b a s i s of forimila A on page iSS« 
and Table 8 . 3 . 2 . 1 . 
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that the rank correlation coefficient between the index obtained 
by centroid analysis and the impairment of vision due to trachoma 
and/or associated infection is 0.71098 which is high and 
significant. But the rank correlation coefficient worked out 
between the suggested index of the W.H.0. Expert Committee on 
Trachoma (for showing the gravity of the disease in an area) and 
the impairment of vision due to trachoma and/or associated 
infections is as low as 0.072, Here the indices are compared with 
the impairment of vision due to trachoma and/or associated 
infections as ultimately the sum total effect of the disease and 
its complications are reflected in the visual status of the persons 
i.e. how far the disease trachoma and its complications are found 
responsible in rendering the people visually impaired (handicapped) 
and ultimately blind. In calculating the present index, the total 
trachoma prevalence along with trachoiM complications in the 
States has been considered as the gravity of the disease in a 
State depends on both these factors. 
Moreover the advantage of multiple factor analysis by 
centroid method is that any new set of factors considered important 
in studying the' trachoma disease may be added up without doing 
much calculations from the beginning. In the present study the 
centroid analysis has been tried for the first time in trachoma 
studies. If any author considers some ifiore factors responsible 
for the gravity of the disease these factors can easily be 
accommodated in this method. The establishment of the principal 
factors and the corresponding coefficients which can be applied 
universally requires more detailed consideration. 
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8.5. SU>iMARY i 
1. The data obtained from the survey on topographical 
distribution of Trachoma in India has been analysed. 
2. The principle factor analysis method - Gentroid method, 
has been adopted to obtain the index on gravity of Trachoma. 
3. The principle factors considered are percentage prevalence 
rates of (i) total trachoma (ii) Trichiasis (iii) Entropion 
(iv) Pannus (v) Total pannus (vi) Pannus crassus and 
(vii) Corneal Opacity. 
4. It is found that the linear combination of these 
principle factors will give a better index than just 
considering the proportion of trichiasis to the total 
trachomatous, individuals examined. 
-000-
C O I G L U S I O l 
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c o i c L i i a i o 
Public health is the science and art of preventing the 
disease, prolonging the life span and promoting health and 
efficiency through organized cormnunity effort. This includes 
sanitation of the environment, control of cofflmunicable disease, 
the education of the masses in personal hygiene, organizing 
medical and other auxiliary services for early diagnosis and 
preventive treatment of diseases and finally to develop a social 
machinery which will help in ensuring every individual a standard 
of living adequate for the maintenance of health. 
It is clear from All India Census Goinmittee's report for 
1961 that the population of India is steadily increasing from 
240 millions in 1921, 360 millions in 1951 and now to 439 millions 
in 1951. The present position of India is that the population 
is higher than the total population of the U.S.A. and Russia put 
together. Eue to vast population and the low socioeconomic 
condition of our country, environmental sanitation is still 
beyond our reach. As a result of this morbidity and mortality 
figures of India from communicable diseases are very high. 
A high morbidity rate due to malaria which was responsible 
for between 25 to 75 million cases of illness every year has been 
considerably reduced and the high death rate has been brought 
aliaost to negligible, it is also noted that there are 2.5 
million active cases of tuberculosis in India a million suffers 
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from leprosy. Now trachoma the preventable eye disease is found 
to be highly prevalent in the North and Worth Western states of 
rural India. Trachoma is a world wide problem and it is a major 
public health problem in rural India. No reliable data is 
available regarding the number of total trachoma cases in the 
world. But it has been estimated by workers in the field that 
the trachoma victimis form 15^ of the entire population of the 
world. Considering the population of the world as approximately 
3300 million and basing on the above percentage nearly 495 
million are suffering from trachoma through out the world. The 
topographical survey on trachoma conducted by the Indian Council 
of Medical Research through Trachoma Control Pilot Project -
India has revealed that in the rural population of India 
approximately 122 million persons are suffering from actiije or 
healed stages of the disease. This forms 27.3/& of world trachoma 
suffers which is an under estimate as the survey restricts 
itself to rural area and population. In addition it has also 
been observed that the North and North V/estern States of India 
are highly trachoma endemic. 
Blindness figures for India also reveal that one fifth 
of the world total blind population is present in India, which 
is much higher compared to its population. It has been estimated 
that India nearly accounts for 3.53 million economic blind, that 
too only in rural population of the fifteen states and nearly 
20.3 million have impaired vision. Trachoma forms one of the 
major causes responsible for many blind in the country. Next 
to cataract, trachoma alone contributes towards 17.5/C of blind 
in rural India. 
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Various epidemiological and treatment trials were 
conducted by the Trachoma Control Pilot Project and it is now 
taking steps towards a National Trachoma Control Programme 
covering in the first phase the states with high total trachoma 
prevalence. 
Researches so far conducted in the field of trachoma have 
revealed some valuable gu.ide-lines for prevention and cure of the 
disease. B'ortunately for us to-day we have the broad specturm 
antibiotics which has come to our rescue. Children x-zho form the 
main reservoir of infection and adults suffering from trachoma and 
associated infections can easily be treated by the local applicatior 
of antibiotics intermittently, covering the peak periods of 
conjunctivitis. Thus the treatment of Trachoma on the part of the 
people has been reduced to the buying of broad spectrum antibiotics 
ophthalmic ointment by them and learning its correct application 
in the eyes as also the healthy practices for the eye care. Health 
to-day has become a purchasable cormnodity. The ability to prevent 
illness, to control it and to treat it in large measure depend on 
the purchasing capacity of the individual in the community. Want 
of environment conductive to healthful living, general insanitary 
conditions and above all want of both curative and preventive 
medical help have become the out come of poverty. 
Under these conditions it is natural that poverty, ignorance 
and disease will form a vicious circle and economic measures 
though noted directly concerned with medicine are essential before 
any real progi^ ess can be made. 
'In order to make the people understand the cause, 
prevention and cure first of all we should educate them on 
scientific lines so that their ignorance of the disease is 
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removed. When once this is done it will become easier to push 
through various methods and medias that are developed to control 
the disease. This is obtained by giving the people proper 
health education. 
Preliminary to this is the correct knowledge and under-
standing of the disease itself. Scientifically planned cross 
sectional and logitudinal surveys should be conducted to know 
the prevalence of the disease and the factors affecting it. 
In the present cormnunication a detailed study has been made 
on the statistical aspects of prevalence of trachoma in Rural 
India. Though the study has been done in detail one can never 
say about the completeness of the study. There are still many 
gaps which are to be filled to make the study more exact and 
nearer to completion. The extension of the present one can be 
in the form of a semi-longitudial one, the results of which may 
answer mostly if not wholly all the possible questions posed 
by epidemiologists and Trachomatologists. For example 
statistical studies on the age of onset and duration of the 
disease in several stages and prolonged period requires further 
consideration as trachoma is a self healing disease. 
Secondly the intensity and gravity of the disease trachoma 
in high,medium and low endemic areas will have to be studied 
carefully and over a period of time. As has been mentioned in 
the chapter on ' Index on gravity of trachoiiia ' in the areas 
of variable endemicity, it may be possible that intensity be 
high and gravity be low and vice versa. Hence a suitable 
combination of intensity and gravity of trachoma in different 
areas will have to be agreed upon before any action on the 
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launching of mass drive towards the treatment of trachoma is 
undertaken. If the world wide trachoma index is not possible, 
then the index on regional basis based on the type and 
intensity of trachoma found may be an answer. With these 
limitations, there are ample scope for research in trachoma 
as regards the intensity and gravity of the disease are conceimed. 
However the present thesis is a partial fulfilment towards the 
statistical studies on prevalence of trachoma in general and 
prevalence of trachoma in rural India in particular. 
Health Economics forms an important aspect in any public 
health prograiiane. The efficiency, practicability and feasibility 
of any control programme planning depends also on how much 
money a country can afford to spend on a particular programme. 
However the public health importance of the disease in question 
cannot be over looked. 
India is mostly an agricultural country in wliich 80% of 
the people live in Rural areas. l%ny public health activities 
are going on side by side to improve the general health conditions 
which has reduced the death, debility and disease from different 
diseases. These various health programmes have not only reduced 
the death rate but at the same time h^e increased the population 
by 1 to 2fo a year. The real price of health programmes often 
include not only expenditures for public health programmes but 
also costs which are occasioned. 
Trachoma is highly endemic in the North and North 
Western parts of the country. Particularly among children below 
10 years of age this forms a major public health problem. As 
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mentioned in the epidemiology of the disease by repeated 
attacks of infections one goes in the long run into complication, 
A fraction of these complications may go into corneal opacity 
and ultimately it may lead to total or partial blindness. 
As a part of the control measure, the Govt, of India 
with the assistance of World Health Organisation and UinCEF 
is making attempts to give blanket treatment to all children 
belov; 10 years and to adults who are suffering from the disease. 
Though the blanket method of treatment may not be solution to 
the problem of trachoma in the long rim but as a short term 
measure it is expected that this will control the disease. 
Under the above circumstances any public health administrator 
has to pose himself the follov/ing questions and find a solution 
for them. 
(1) What is the cost of the disease? 
(2) What should be the comparative amounts that is to 
be spent for prevention and treatment? 
(3) V/hat is the cost of the disease trachoma and the 
price of good sight? 
(4) What are the costs and prices of alternative health 
activities and the amo-int to be spent for the control 
of the disease compared to other public health 
programmes? 
(5) "What the country can or cannot afford to spend in 
meeting this disease problem? 
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Under the present conditions the solution to the above 
questions depends on the comparative costs that are involved 
in prevention and in actual cure of the disease. The economic 
cost arise out of trachoma and its complications on economic 
resources which can be studied under the following heads t-
(A) USB OF EGONOMIG RBSOURGES i 
The cost that is involved for man power and materials 
i.e. for prevention, diagnosis, treatment and rehabilitation 
of persons. This part of the cost function comprises of the 
actual expenditure both public and private for this health 
programme, 
(B) TMMSFBR OF EaONOMIG RESOURCES i 
Resource transfer or of income arising out of mitigating 
the burden of sickness. 
(C) LOSS OF SGOMOMIG RBSOURGES s 
Cost i.e. involved from the human resources lost or 
impaired as a result of blindness, disability and debility 
caused by the disease trachoma. 
The use of the available resources for prevention, 
diagnosis, treatment and rehabilitation depends on the resource 
loss caused by the disease itself. VJhat is the extent of damage 
caused by the disease and how much importance in priority 
should be given to this disease compared to other Public Health 
Programmes are the basic things with which one has to start 
planning for the available resources. 
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The loss caused by the disease trachoma may be a short 
one (one year) or of a longer duration, resulting in moderate 
impairment of vision and ultimately leading to economic 
blindness. In a given time period of say one year we have to 
take into consideration the prevalence of the disease trachoma 
and also its incidence. Since the duration of the disease 
is a difficult one to decide, for the disease trachoma the 
incidence and prevalence at a time period will have to be 
decided. This will be useful in calculating the loss caused 
by trachoma. The disability caused by this disease may be 
partial or total. In the early stages of the disease and during 
childhood this disease causes disability and hinders the 
educational progress. In the advanced stages after repeated 
attacks and complications of the disease, the effect may be 
total or partial blindness. In this way this disease affects 
children the future productive age groups and the present 
adults i.e. mostly productive workers. The age limit as for 
any disease within which persons who contract the disease will 
be considered as productive workers, be taken in rural India 
as fifteen years and the maximum age limit to which he can vrork 
as a productive worker may be considered as 55 years. Also one 
while working out the cost of prevention of the disease and the 
resource loss should take into consideration that not all persons 
of productive age are actually engaged in production. 
Next comes the problem of rural women working at home and 
assisting in the field. The reduction in debility from trachoma 
in such cases in adddition to the main productive worker may be 
an important factor in increasing the production. 
1 
Many a time there will be an equal weightage given to 
the economy and ethics involved of a disease. Some times a 
balance I'^ill have to be struck between these two taking into 
consideration the country's economy. Due to ethical and for 
other reasons, the National Government cannot allow the disease 
to continue in the community inspite it will have to go into 
the details of costs involved for prevention of the disease as 
against the treatment surgical or otherwise as the priority in 
health expenditure should be evolved by taking into consideration 
many administrative and financial aspects. 
An estimate of cost of the trachoma disease prevention 
and/or treatment couJ.d be worked out by taking into consideration 
the available expenditure pattern by making use of one or more 
of the follov/ing relations. 
In the primary health programmes on trachoma an estimate 
of expenditure may be obtained by knowing one or more of the 
following expenditure relations. 
(1) Allocation of overhead costs - costs of training health 
personnel and construction facilities to the disease 
category based on some index of relative importance like 
number and use of personnel and fecilities. 
(2) Expenditure under public and private agencies prograimne 
specially meant for services, research or prevention of 
the disease category v/ill provide the cost of resources. 
(3) Total expenditure in hospitals and nursing homes under 
the disease category. 
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(4) Average cost of treatment per case multiplied by the 
number of cases will give the total cost of the disease. 
(5) Average duration of the disease multiplied by the number 
of cases tiiaes the time cost per unit service plus the 
average drug use times the cost of other health services 
will give the estimate of the expenditure on the disease. 
Health of the community is an indicator of the standard 
of living. Good health is an investment in the economic 
resources of the country. It helps not only to increase the 
National product but also helps in the human welfare. 
Sometimes public health programmes will have to be 
conducted on ethical grounds even when the return from the 
programme is zero or negative. To a health economist, the 
consideration of the cost of the disease, and the priority in 
preference to other health programmes does sound important. 
Under these conditions the economic implications of the disease 
cannot completely be ruled out. Hence the above attempt in 
deriving the cost function and trying to peep into the estimate 
of expenditure can fully be justified. 
V/ith the time available and limitations of the data an 
attempt has been made for the first time to study statistically the 
prevalence pattern of trachoma in rural India. I hope this study 
will give venues for further research and will make the public 
health workers av/are of the study and magnitude of the problem 
so that it can be tackled most effectively. 
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